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(57) Abstract 

The present invention re- 
lates to novel pyrimidinc deriva- 
tives of fonnulae (I-l) and (I- 
2) and phaimaccutically accept- 
able salts [hereof which possess 
an excellent anti-sccrctory activ- 
ity, phannaceutical compositions 
containing same as an active in- 
gredient, their novel intermedi- 
ates, and processes for the prepa- 
ration thereof. In said formulae. 
R4 and R5, which may be the 
same or different, are indepen- 
dently hydrogen or a Ci-C3 alky! group, or jointly form a cyciopcntyl or cyclohexyl ring; A is a group of formula (II) wherein R| 
and R2 are. independently of each other, hydrogen or a C1-C3 alkyl group, and Rj is hydrogen, a C1-C3 alkyl group or a halogen; and B is 
1 -(substituted)- 1 .2,3,4.tetrahydroisoquinolin-2-yl of formula (Ill-l)or 7-(substituted)-4,5.6.7-tetnihydrothicno(2.3-€lpyridin-6-yl of formula 
(III-2) wherein R6 is hydrogen or a C1-C3 alkyl group.- 



(ni-2) 
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NOVEL PYRINIDINE DERIVATIVES AND 
PROCESSES FOR THE PREPARATION THEREOF 

5 Field of the Invention 

The present invention relates to novel pyrimidine 
derivatives and pharmaceutically acceptable ealte thereof 
which poeeesB an excellent ant i- secretory activity, 
10 pharmaceutical compositions containing same as an active 
ingredient, their novel intermediates, and processes for the 
preparation thereof. 

15 Background of the Invention 

For the treatment of peptic ulcer disease, various 
drugs such as antacid, anticholinergic agent, Hj-receptor 
antagonist and proton pump inhibitor have been used, 

20 Recently, the advent of omeprazole useful as a proton pump 
inhibitor has rekindled research activities in this field. 

However, it has been pointed out that the proton pump 
inhibition by omeprazole is irreversible, which may induce 
side effects. Accordingly, various attempts to develop a 

25 reversible proton pump inhibitor are being actively made. 
For example, European Patent Nos. 322133 and 404322 disclose 
quinazoline derivatives, European Patent No. 259174 
describes quinoline derivatives, and WO 91/13337 offers 
pyrimidine derivatives, as a reversible proton pump 

30 inhibitor. Further, the present inventors have also 
reported quinazoline derivatives in WO 94/14795. 

Summary of the Invention 

35 

The present inventors have carried out extensive 
research to develop a reversible proton pump inhibitor with 
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J -r^^Bult. have discovered that 

imoroved efficacy; and, as a result, 

^rXIdine derivatives having a tetrahydroiaoquinoUne group 
!t the 2- or 4-position of the pyrinddine nucleus exhxb.t 
eLuent proton pu.p inhibition e«ects and possess .he 
5 ability to attain a reversible proton pump inhibition. 

Accordingly, it is a primary object of the present 
invention to provide novel pyrimidine derivatives having a 
tetrahydroisoquinoline group at the 2- or 4-position of the 
pyri.idine nucleus, and phannaceutically acceptable salts 

" ''"Tt' is another object of the present invention to 
provide processes for preparing said compounds 

It is a further object of the present invention to 

provide pharmaceutical compositions containing same as 

.3 -i-^^^f ^^^iHother Object of the invention to provide 
novel intermediate compounds useful for the preparation of 
the novel pyrimidine derivatives. 



20 



nP.«cripl-1nTi of tbP Tnvention 

in accordance with the present invention, there are 
provi ed novel pyrimidine derivative compounds of ormu e 
..... and (1-2) inclusive of pharmaceutical ly acceptable 



25 (I-l) 

salts thereof 



30 



A 

(1-2) 



(M) 



wherein: Hiffprent, are 

,S R and R., which may be the same or different, 

' tde^p ndently hydrogen or a C^-C, alKyl group, or 
jointly form a cyclopentyl or cyclohexyl ring, 
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A is a group of fonnula(Il): 

wherein and are, independently of each other, 
hydrogen or a C^-Cj alkyl group, and R3 is hydrogen, "a 
q-Cj alkyl group or a halogen; and 
10 B is l-(substituted)-l,2,3,4-tetrahydroisoquinolin-2-yl of 
formula (III-l) or 7- (substituted) -4,5, 6, 7-tetrahydro 
thieno[2,3-c]pyridin-6-yl of formula (III-2) 

^ Re 

15 -N^ 



20 



(111-1) (i"-2) 
wherein R^ is hydrogen or a C-j-Cj alkyl group. 



Among the compounds of the present invention, preferred 
are those wherein: R,, and R^ are independently hydrogen 
or a methyl group; R3 is hydrogen or a fluorine; and R^ and 
25 which may be the same or different, are independently 

hydrogen or a C^-Cj alkyl group, or jointly form a 
cyclopentyl or cyclohexyl ring. 

Particularly, preferred compounds of the present 

30 invention are; 

2- ( 2-methyl-4-f luorophenylamino)-4- ( 1-methyl-l, 2, 3, 4-tetra- 
hydroisoquinolin-2-yl )pyrimidine hydrochloride; 
6-methyl-2- (2-methyl-4-f luorophenylamino)-4-{ 1-methyl-l , 2, 
3 , 4-tetrahydroisoquinolin-2-yl )pyrimidine hydrochloride; 

35 6-methyl- 4 - ( 1-methyl-l , 2,3, 4 -tetrahydroisoquinolin-2-yl ) -2- 
( 4-f luorophenylamino)pyrimidine hydrochloride; 
6-methy 1-2 - (N-methy Iphenylamino) -4- ( 1-methyl-l, 2, 3, 4-tetra- 
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hydroi8oquinolin~2-yl)pyriinidine hydrochloride; 
6-ethyl-2- ( 2-methyl-4-£luorophenylainino ) -4- ( 1-methy 1- 1 , 2 
3 , 4-tetrahydroisoquinolin-2-yl)pyriinidine hydrochloride; 
6 -ethy 1-2- ( 4 -f luoropheny lamino ) -4 - ( 1-methy 1- 1^2,3, 4-tetra 
5 hydroisoquinolin-2-yl)pyriinidine hydrochloride; 

6-ethyl-2- ( N-me thy Iphenyl amino ) -4- ( 1-roethyl- 1 ,2,3, 4-tetra 
hydroi6oquinolin-2-yl )pyrimidine hydrochloride; 
6-ethyl-2- ( 2-methylphenylainino ) -4- ( 1-methy 1- 1,2,3 , 4-tetra 
hydroiBoquinolin-2-yl)pyrimidine hydrochloride; 

10 2- ( 2-methyl-4-f luorophenylamino) -4- ( 1-methyl-l , 2 , 3, 4-tetra 
hydroi6oquinolin-2-yl)-6-propylpyrimidine hydrochloride; 
4- ( 1 -methyl-1 , 2,3, 4-tetrahydroi8oquinolin-2 -y 1 ) - 6-propyl 
2-(4-f luorophenylamino)pyrimidine hydrochloride; 
2- (N-methylphenylamino ) -4- ( 1-methyl-l , 2,3, 4-tetrahydroiBo 

15 quinolin-2-yl)-6-propylpyrimidine hydrochloride; 

5 , 6-diinethyl-2- (2-methyl-4-f luorophenylamino)-4- ( 1-methyl 
1,2,3, 4-tetrahydroi6oquinolin-2-yl )pyrimidine hydrochloride 
(R) -5, 6-dimethyl-2- ( 2-methyl-4-f luorophenylamino) -4- ( 1- 
methyl-1 , 2,3, 4-tetrahydroi6oquinolin-2-yl)pyrimidine 

20 hydrochloride; 

( s )-5, 6-dimethyl-2-(2-methyl-4-£luorophenylamino)-4- ( 1- 
methyl-1 , 2,3, 4-tetrahydroi6oquinolin-2-yl )pyrimidine 
hydrochloride ; 

5 , 6-dimethyl-2- < 4-f luorophenylamino) -4- ( 1-methyl-l , 2,3,4- 
25 tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride; 

(R)-5, 6-dimethyl-2-(4-f luorophenylamino)-4- ( 1-methyl-l , 2 , 
3^ 4_tetrahydroiBoquinolin-2-yl)pyrimidine hydrochloride; 
(S)-5, 6-dimethyl-2-(4-f luorophenylamino)-4- ( 1-methyl-l , 2 , 
3 , 4-tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride; 
30 5 , 6-dimethyl-2 - ( N-methy Iphenylamino ) -4 - ( 1 -methyl-1 ,2,3,4- 
tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride; 
( R ) - 5 , 6-dimethy 1-2 - ( N-methylpheny lamino ) -4- ( 1 -methyl - 1,2, 
3, 4-tetrahydroisoquinolin-2-yl )pyrimidine hydrochloride; 
( S )-5, 6-dimethy 1-2- (N-methylphenylamino) -4- ( 1-methyl-l ,2, 
35 3, 4-tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride; 
5, 6-dimethyl-2-(phenylamino)-4- (1-methyl-l, 2, 3, 4-tetra- 
hydroisoquinolin-2-yl)pyrimidine hydrochloride; 
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(R)-5, 6-diInethyl-2-(4-phenylalnino)-.4-(l-methyl-l,2^3,4- 
tetrahydroi8oquinolin-2-yl )pyriinidine hydrochloride; 
( S ) -5 , 6-diinethyl-2- ( 4-f luorophenylamino) -4- { 1-methyl- 1 , 2 , 
3^4-tetrahydroisoquinolin-2-yl)pyriinidine hydrochloride; 
5 5 , 6 -dimethyl -2 - ( 2-inethylphenylainino) -4- ( 1-raethyl-l , 2,3,4- 
tetrahydroisoquinolin-2-yl )pyriinidine hydrochloride; 
5 , 6-dimethyl-2- ( 4-raethylphenylaniino ) -4- ( 1-inethyl- 1 ,2,3,4- 
tetrahydroiBoquinolin-2-yl)pyriinidine hydrochloride; 
5-inethyl-6-ethyl-2-(2-methyl-4-f luorophenylamino) -4- ( 1- 
1 0 methyl - 1,2,3, 4- tetrahydroi Boquinolin- 2 -yl ) pyr imidine 
hydrochloride; 

5-roethyl-6-ethyl-2-(4-f luorophenylamino) -4- ( 1-methy 1-1 , 2 , 
3, 4-tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride; 

5- methyl-6-ethyl-2- (N-methylphenylamino ) -4- ( 1 -methyl-1 , 2 , 
15 3, 4-tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride; 

2- ( 2 -methyl-4-f luorophenylamino) -4- ( 1-methyl-l , 2,3, 4-tetra- 
hydroisoquinolin-2-yl)cyclopenta[d]pyrimidine hydrochloride; 
2- ( 4-f luorophenylamino) -4- ( 1-methyl-l , 2 , 3, 4-tetrahydroieo- 
quinolin-2-yl )cyclopenta(d]pyrimidine hydrochloride; 
20 2- (N-methylphenylamino) -4- ( 1-methyl-l , 2 , 3, 4-tetrahydroiso- 
quinolin-2-yl)cyclopenta(d]pyrimidine hydrochloride; 
2 - ( 2-methyl-4-f luorophenylamino) -4- (1-methyl-l , 2 , 3 , 4-tetra- 
hydroisoquinolin-2-yl ) - 5 , 6 , 7 , 8-tetrahydroquinazoline 
hydrochloride; 

25 2- (N-methylphenylamino) -4- ( 1-methyl-l , 2 , 3, 4-tetrahydroiso- 
quinoline-2-yl ) -5, 6, 7 , B-tetrahydroquinazoline hydrochloride; 

6- methyl-2-(2-methyl-4-f luorophenylamino) -4- (1,2, 3, 4-tetra- 
hydroisoquinolin-2-yl )pyrimidine hydrochloride; 

6-methy 1-2- ( 4-f luorophenylamino ) -4- ( 1 , 2 , 3 , 4-tetrahydroiso- 
30 quinoline-2-yl)pyrimidine hydrochloride; 

6-methyl-2- ( N-methylphenylamino ) -4- (1,2,3, 4-tetrahydroiso- 
quinolin-2-yl )pyrimidine hydrochloride; 

6-ethyl-2- ( 2-methyl-4-f luorophenylamino ) -4- (1,2,3, 4-tetra- 

hydroi6oquinolin-2-yl )pyrimidine hydrochloride; 
35 6-ethyl-2-( 4-f luorophenylamino) -4- ( 1 , 2 , 3 , 4-tetrahydroiso- 
quinolin-2-yl )pyrimidine hydrochloride; 

6-ethyl-2-(N-raethylphenylamino)-4-(l/2, 3,4-tetrahydroiso- 



pl:■inted from Mimosa 02/19/1 999 10:51:35 page 



PCT/KR95«0105 

W096rt)5177 

_ 6 - 

quinolin-2-yl)pyrimidine hydrochloride; 

6-ethyl-2- ( 2-methylphenylamino ) -4- ( 1 , 2 , 3 , 4-t:etrahydroi60- 
quinolin-2-yl)pyrimidine hydrochloride; 

5 6-diinethyl-2- ( 2-inethyl-4-f luoropheny lammo ) -4- { 1 , 2 , 3 , 4- 
5 tetrahydroieoquinolin-2-yl)pyriroidine hydrochloride; 

5 , 6-dii«ethyl-2- ( 4-f luorophenylamino)-4-(l , 2, 3, 4-tetrahydro- 

iBoquinolin-2-yl)pyrin.idine hydrochloride; 

5 , 6-di.«ethyl-2- (H-methylphenylamino) -4- (1 , 2 , 3 , 4-tetrahydro- 

i8oquinolin-2-yl)pyriinidine hydrochloride; 
10 S-methy l-6-ethyl-2- ( 2-methyl-4-£luorophenylainino ) -4- ( 1 , 2 , 
3,4-tetrahydroi6oquinolin-2-yl)pyrimidine hydrochloride; 
5-methyl-6-ethyl-2- ( 4-f luorophenylamino) -4- (1,2,3 , 4-tetra- 
hydroi6oquinolin-2-yl)pyrimidine hydrochloride; 
5-methyl- 6-ethyl-2- (N-methylphenylamino ) -4- ( 1 , 2 , 3 , 4-tetra- 
15 hydroisoquinolin-2-yl)pyrimidine hydrochloride; 

2- ( 2-methyl-4-f luorophenylamino) -4- (1,2,3 , 4-tetrahydroxBo- 
quinolin-2-yl)cyclopenta[d)pyrimidine hydrochloride; 
2- ( 2-Tnethyl-4-f luorophenylamino) -4- (1,2,3 , 4-tetrahydroi60- 
quinolin-2-yl ) -5 , 6 , 7 , 8-tetrahydroquinazolinehydrochloride; 
20 2- ( 4-f luorophenylamino) -4- ( 1,2,3, 4-tetrahydroiBoquinolin- 
2-yl )-5 ,6,7, 8-tetrahydroquinazoline hydrochloride; 
2- ( N-methy iphenylamino ) -4- ( l , 2 , 3 , 4 -tetrahydroisoquinoUn- 
2-vl )-5 , 6 , 7 , 8-tetrahydroquinazoline hydrochloride; 
2-(2-n.ethylphenylamino)-4-(l,2,3,4-tetrahydroisoquinolin- 

5 2-yl)-5,6,7,8-tetrahydroquina2oline hydrochloride; 

6-inethyl-2-(2-n.ethyl-4-fluorophenylamino)-4-(7-n>ethyl-4,5, 

6, 7-tetrahydrothienot2, 3-c]pyridin-6-yl )pyrimidine 

hydrochloride; •» 
6-methyl-4- ( 7-methyl-4 ,5,6 , 7-tetrahydrothienot2 . 3-c ]^ 
30 pyridin-6-yl)-2-(4-£luorophenylamino)pyrii«idine 

e'^mlthri^Z-tN-ethy iphenylamino ) -4- ( 7-methyl-4 , 5 ,6 7-tetra- 
hydrothieno(2,3-c]pyridin-6-yl)pyrimidine hydroch oride 
5 6-dimethyl-2-(2-methyl-4-fluorophenylamino)-4-(7-methyl- 
35 4',5,6,7-tetrahydrothieno[2,3-c)pyridin-6-yl)pyrimidine 

hydrochloride; ^ a ^ 

5-methyl-2-(2-methyl-4-fluorophenylamino)-4-(7-methyl-4,5, 
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6, 7-tetrahydrothieno( 2 , 3-c]pyridin-6-yl) -6-ethylpyriinidine 
hydrochloride; 

6-inethyl-4- ( 2-raethyl-4-f luorophenylamino ) -2- ( l-methyl-l , 2 , 
3,4-tetrahydrQiBoquinolin-2-yl)pyriinidine hydrochloride; 
5 6 -methyl -4 - ( 4-f luorophenylamino) - 2- ( 1-methyl-l , 2,3, 4-tetra- 
hydroi8oquinolin-2-yl)pyrimidine hydrochloride; 
6-inethyl-4-(2-raethyl-4-'f luorophenylamino)-2-(7-methyl-4,5, 
6, 7-tetrahydrothieno[2,3-c]pyridin-6-'yl)pyriinidine 
hydrochloride; 

1 0 6-inethyl-4- ( 4-f luorophenylamino) --2- ( 7-inethyl-4 ,5,6, 7-tetra- 
hydrothieno[ 2 , 3-c ]pyridin-6-yl )pyriinidine hydrochloride; 
6-ethyl-2-( 2-inethyl-4-f luorophenylamino)-4-(l-TOethyl-l, 2, 
3, 4-tetrahydroieoquinolin-2-yl)pyrimidine hydrochloride; 
6-ethyl-4- ( 2-raethyl-4-f luorophenylamino ) -2- ( 1 , 2 , 3 , 4-tetra- 

15 hydroisoquinolin-2-y 1 )pyrimidine hydrochloride ; 

6-ethyl-4- ( 4-f luorophenylamino) -2- ( 1 , 2, 3, 4-tetrahydroiso- 
quinolin-2-yl)pyriinidine hydrochloride; 

6-ethyl-4- (N-methylphenylamino) -2- (1,2,3, 4-tetrahydroi80- 
quinolin-2-yl )pyriinidine hydrochloride; 
20 5 , 6-diinethyl-4-(2-inethyl-4-f luorophenylamino)-2-( l-methyl- 

1,2,3, 4-tetrahydroisoquinolin-2-yl )pyriinidine hydrochloride; 
( R) -5 , 6~dimethyl-4- ( 2-inethyl-4-f luorophenylamino) -2- ( 1- 
methyl- 1 , 2 , 3, 4-tetrahydroiBoquinolin-2-yl )pyrimidine 
hydrochloride ; 

25 (S)-5, 6-diinethyl-4-(2-iiiethyl-4-f luorophenylamino)-2-( 1- 
methyl- 1 ,2,3, 4-tetrahydroisoquinolin-2-yl )pyrimidine 
hydrochloride ; 

5 , 6-diinethyl-4- ( 4-f luorophenylamino ) -2- ( 1 -methyl - 1 ,2,3,4- 
tetrahydroi6oquinolin-2-yl )pyrimidine hydrochloride; 

30 ( R) -5, 6-dimethyl-4-( 4-f luorophenylamino) -2- ( 1 -methyl - 1 , 2 , 
3, 4-tetrahydroisoquinolin-2-yl )pyrimidine hydrochloride; 
( S ) -5 , 6-dimethyl-4- ( 4-f luorophenylamino) -2- ( 1 -methyl- 1 , 2 , 
3, 4-tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride; 
5, 6-dimethyl-4-(N-methylphenylamino)-2-{ 1-methyl-l, 2, 3, 4- 

35 tetrahydroisoquinolin-2-yl )pyrimidine hydrochloride; 

(R) -5, 6-dimethyl-4- (N-methylphenylamino)-2- ( 1-methyl-l , 2, 
3 , 4-tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride; 
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( S ) -5 , 6-'Ciiinethyl-4- { N-methy Iphenylamino ) -2- ( l-methy 1- 1 , 2 , 
3,4-tetrahydroi8oquinolin-2-yl)pyrimidine hydrochloride; 
5 , 6-dimethyl-4- ( 2-inethyl-4-f luorophenylamino ) -2- (1,2,3^4- 
tetrahydroi6oquinolin-2-y 1 ) pyr iiaidine hydrochloride ; 
5 5 , 6-diiiiethy 1-4- ( 4 - f luorophenylamino ) -2 - { 1 / 2 , 3 , 4-tetrahydro- 
i6oquinolin-2-yl)pyriinidine hydrochloride; 
5 , 6 -dimethyl -4- (N-methylphenylamino ) -2- (1,2,3, 4-tetrahydro- 
isoquinolin-2-yl )pyrimidine hydrochloride; 
5 , 6-dimethyl-4- ( 2-inethyl-4-f luorophenylamino ) -2- ( 7 -methyl- 
10 4,5,6, 7-tetrahydrothieno[ 2, 3-c]pyridin-6-yl)pyrimidine 
hydrochloride; 

5 , 6-dimethyl-2- (7-methyl-4, 5, 6 , 7-tetrahydrothieno[ 2 , 3-c)- 
pyridin-6-y 1 ) -4- ( 4-f luorophenylamino )pyrimidine 
hydrochloride; 

15 5, 6-dimethyl-4-(N-methylphenylamino)-2-(7-inethyl-4, 5, 6,7- 
tetrahydrothieno[2,3-c]pyridin-6-yl)pyrimidine 
hydrochloride; 

5-methyl-6-ethyl-4-(2-methyl-4-f luorophenylamino) -2- (1- 
methyl-1 ,2,3, 4-tetrahydroisoquinolin-2-yl )pyrimidine 

20 hydrochloride; 

4- ( 2-raethyl-4-f luorophenylamino ) -2- ( 1-methyl-l , 2,3, 4-tetra- 
hydroisoquinolin-2-yl)cyclopenta[d]pyrimidine hydrochloride; 
2-(2-methyl-4-f luorophenylamino ) -4- ( 1-methyl-l, 2,3, 4-tetra- 
hydroiBoquinolin-2-yl )-5 ,6,7, 8-tetrahydroquinazoline 

25 hydrochloride; and 

4- ( 2-methyl-4-f luorophenylamino ) -2- ( 1 , 2 , 3 , 4-tetrahydroiso- 
quinolin-2-yl) -5, 6, 7, 8-tetrahydroquinazoline hydrochloride. 

The pyrimidine derivatives of formulae (I-l) and (1-2) 
30 in the present invention may exist in the form of an optical 
isomer, (R) or (S), or a mixture thereof. Both types of the 
isomeric compounds are found to exhibit excellent 
anti-secretory activity. 

The compounds of formulae (I-l) and (1-2) may be 
35 prepared in accordance with Scheme 1 and Scheme 2, 
respectively, described below. 
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Scheme 1 



5 




(IV) (V-1) (V-2) 




15 wherein A, B, R,, R^, Rj, R^, R^ and R^ are the same as 

defined as above. 

Specifically, the compound of formula (I-l) may be 

prepared by a process which comprises: reacting a compound 

of formula (IV) with a compound of formula (V-1) or (V-2) to 
20 give a compound of formula(VI-l ) ; and reacting the compound 

of formula(Vl-l) with a compound of formula(VII). 
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wherein A, B, It,, Rj, R3/ R^/ R5 and are the eajne as 
defined as above. 

Further, the compound of formulae 1-2) may be prepared 
by a process which comprises: hydrolyzing a compound of 
5 formula(IV) at its 4-po6ition to give a compound of 
formula (VIII) ; reacting the compound of f orraula{VIII ) with 
a compound of formula (V-1) or <V-2) to give a compound of 
formula(IX); chlorinating the compound of formula(IX) at its 
4-position to give a compound of formula (VI-2); and then 
10 reacting the compound of formula {VI-2) with a compound of 
formula (VII). 

In the processes of Scheme 1 and Scheme 2, the compound 
of formula (IV) may be prepared by using a known process 

15 [see, e.g., J. Heterocvclic Chem. > 2B, 231(1991); and Org, 
Synth . , Coll. Vol , 638], and the compounds of formula <V-1) 
and (V-2) may be prepared in accordance with the process 
disclosed in European Patent No. 230871. The compound of 
formula(VII) is commercially available(f or example from 

20 Aldrich Co. in U.S.A.) 

As shown in Scheme 1 and Scheme 2, the pyrimidine 
compounds (IV) and (VIII) are reacted with the compounds of 
formula (V-1) or (V-2) in the presence of an appropriate 
solvent and a base for 1 to 24 hours to give the compounds 

25 of formula (VI-1) or (VI--2), respectively. Suitable 
solvents for this reaction may include dichloromethane, 
acetone, acetonitrile and dimethylf ormamide. The reaction 
temperature preferably ranges from a room temperature to 
150°C. Suitable bases for this reaction may include 

30 triethylamine, N,N-dimethylaniline and pyridine. 

The substituted pyrimidine compounds of formula (VI-1 ) 
and (VI-2) so obtained are then reacted with the compounds 
of formula (VII) in an appropriate solvent for 2 to 5 hours 
to give the present compounds of formula (I-l) and (1-2), 
35 respectively. Suitable solvents for this reaction may 
include dimethylf ormamide, p-dioxane, dimethylsulf oxide and 
the like. The reaction temperature preferably ranges from 
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80«C and 140»C. 

In the process of Scheme 2, prior to the reaction with 
the compound of formula (V-l) or (V.2), the 4-po6ition of 
the compound of formula (IV) may be hydrolyzed selectively 
5 using NaOH solution in an appropriate solvent. Suitable 
solvents for this reaction may include acetone, acetonitrile 
and tetrahydrof urane . 

The compound of formula (VI-2) is prepared from the 
compound of formula(IX) by using a chlorinating agent such 
10 as phosphorous oxychloride. 

The compounds of formula (VI-1) and (VI-2) prepared as 
above are novel and useful as intermediates for the 
preparation of the pyrimidine compounds of formula (I-l) or 
{I--2). Therefore, the present invention encompasses, within 
15 its scope, the novel compounds of formula (VI-1) or (VI-2) 
and processes for the preparation thereof. 

The compounds of the present invention may be 
administered, either orally or intraperitoneally, in an 
effective amount ranging from 0.1 to 500 mg/kg, preferably 
20 from 1.0 to lOOmg/kg into a subject patient per day- 

The present invention further includes, within its 
scope, pharmaceutically acceptable salts of the compounds of 
formula(I-l) and (1-2). The non-toxic salts which fall 
within the scope of the present invention may include 
25 inorganic acid salts such as hydrochloride, sulfate, 
phosphate and nitrate, and organic acid salts such as 
tartrate, fumarate, citrate, mesylate and acetate. 

The pharmaceutically acceptable salts may be prepared 
in accordance with a known method, e.g., by reacting the 
30 compounds of formula (I-l) or (1-2) with the acids mentioned 
above in the presence of a solvent, e.g., ethyl alcohol, 
dichloromethane, ethyl acetate and diethyl ether. 

The present invention also includes within its scope 
pharmaceutical compositions comprising one or more of the 
35 inventive compounds as an active ingredient, in association 
with a pharmaceutically acceptable carrier, excipient and/or 
other additives, if necessary. The active ingredient 
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present in the composition may range from 0.1% to 99.9% by 

weight thereof. 

The following Examples are given for the purpose of 
illustration only, and are not intended to limit the scope 
5 of the invention. l-Methyl-l,2,3,4-tetrahydroi6oquinoline, 
( R ) - 1 -methyl - 1,2,3, 4- tetr ahydroisoquino 1 ine and 
{ s ) -1-methyl-l , 2,3, 4-tetrahydroisoquinoline were prepared by 
the same method as described in Preparation of WO 94/14795. 



10 



15 



20 



4.), ; ^.^^ p , ^-riDvridine 

Step l: 2-(3-thienyl)chloroethane 

Thionyl chloride (17ml, 0.23mol) was added dropwise to 
a mixture solution of 2-(3-thienyl)ethanol(22 .4ml, 0.2mol) 
and chloroform(60ml) while maintaining the temperature of 
the reaction system below lO'C, followed by stirring at room 
temperature for 1 hour. Then the reaction mixture was 
concentrated under a reduced pressure and distilled in vacuo 
to give 24g of the titled compound. (Yield : 81.5 %) 

Step 2s 7-methyl-6,7-dihydrothieno[2,3-c]pyridine 

TO a solution of 2-(3-thienyl)chloroethane{20g, 
0.136mol) prepared in the above Step 1 and anhydrous 
acetonitrile(3.50ml) was added tin(IV) chloride (20ml, 
0 17mol) at room temperature. The reaction mixture was 
30 heated to reflux for 16 hours and cooled, to which water was 
added to remove excess tin(IV) chloride. And then the 
reaction mixture was washed by dichloromethane. The water 
layer was separated and basif ied with aqueous K.CO, solution 
under ice-cooling and then extracted with dichloromethane. 
35 The combined dichloromethane layers were drxed over 
magnesium sulfate and concentrated to give 10.56g of the 
titled compound. (Yield : 51%) 



25 
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Step 3: 7-inethyl-4,5,6,7-tetrahydrothieno[2,3-c]pyridine 

Sodium borohydride( 4. 4g, 116nunol) was added portionwise 
at room temperature to a mixture solution of 
5 7-raethyl-6 , 7 -dihydrothieno [ 2 , 3-c ]pyridine ( 10 • 5g, 69 . 4mmol ) 
prepared in the above Step 2 and ethanol ( 100ml ) , After 
stirring for 1 hour^ the reaction mixture was diluted with 
water, and extracted with dichlorome thane. The combined 
dichloromethane layers were dried over magnesium sulfate and 
10 concentrated to give 10-34g of the titled compound. 
(Yield: 97%) 

Preparation 2 ; Preparation of 2 , 4-dichIoro-6-ethvlpvriinidine 

15 Step 1: 2-mercapto-6-ethylpyrimidine-4-one 

To a solution of sodium methoxide( 24g, 0,44mol) and 
ethanol (180ml) were added thiourea ( 15 . 22g, 0.2mol) and 
methyl propionylacetate(25 . 1ml , 0.2mol). After distillating 

20 solvent slowly, water (200ml) was added to the reaction 
mixture, which was then heated to reflux for 30 minutes. 
Active carbon was added to the reaction mixture, which was 
then stirred for 5 minutes and filtered. The filtrate was 
cooled to a room temperature and acidified by glacial acetic 

25 acid and the resulting solid was filtered and dried to give 
29g of the titled compound. (Yield : 93%) 

Step 2: 2,4-dihydroxy-6-ethylpyrimidine 

30 A mixture solution of chloroacetic acid(33.3g, 

0.352raol), water (400ml) and 2-mercapto-6-ethylpyrimidine- 
4-one(29g, 0.186mol) prepared in the above Step 1 was heated 
to reflux for 14 hours and cooled to a room temperature. To 
the reaction mixture was added cone. HCl(95ml) and the 

35 mixture was heated to reflux for 1 day. After the reaction 
mixture was cooled to a room temperature and concentrated 
under a reduced pressure, the residue was diluted with 
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water. After stirring for 2 hours, the resulting solid was 
filtered and dried to give ll,16g of the titled compound. 
(Yield : 43%) 

5 Step 3: 2,4-dichloro-6-ethylpyriinidine 

A mixture of phosphorous oxychloride(43ml) , 
N, N-dimethyl aniline ( 6 . 6ml ) and 2 , 4-dihydroxy-6-ethyl 
pyrimidine ( 11. 12g, 79.3iranol) prepared in the above Step 2 

10 was heated to reflux for 6 hours. The reaction mixture was 
cooled to a room temperature and diluted with dichloro- 
methane. The diluted solution was added slowly to ice 
water, while maintaining the temperature of the reaction 
system below 10°C and the mixture was extracted with 

15 dichloromethane. The combined dichloromethane layers were 
dried over magnesium sulfate and concentrated to give 13.10g 
of the titled compound as an oily form. (Yield : 93.3%) 

Prf^ paration 3 : Preparatio n of 2 . 4>di chl oro-6-propYl- 
20 pyrimidine 

In accordance with the same procedure as in Preparation 
2, except that sodium methoxide{24g, 0.44mol), thiourea 
(15.22g, 0.2mol), ethyl butyrylacetate( 31 . 6ml , 0.2mol) and 
25 ethanoK 180ml) were used as starting materials, 10. 5g of the 
titled compound was prepared as an oily form. 

Pr^naration4 : Pr^p/.r»tion of 2 , 4-dichlorn-S^methYl-6>ethYl> 
PYrimidine 

30 

in accordance with the same procedure as in Preparation 
2, except that sodium inethoxide( 24g, 0.44mol), thiourea 
(15.22g, 0.2mol), ethyl 2-propionyl propionate ( 3 1.6g, 
0.2mol) and ethanol ( 180ml ) were used as starting materials, 
35 16. 5g of the title compound was prepared as an oily form. 
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pxaynple 1 ; Synthesis of 2- (2-methvl^4-f ltlQr Qphenvl«Tn^T^^)- 
4■ n-methvl-1 ,2,3. 4>tetrahvdr oisoauinolin~2-vl ) pyrimidine 
hydrochloride 

5 Step 1: 4-(l-Methyl-l,2,3,4-tetrahydroisoquinolin-2-yl)- 
2-chloropyriinidine 

A mixture solution of 2, 4-dichloropyrimidine( 3 . Og, 
20minol ) , 1-methyl-l , 2,3, 4-tetrahydroi8oquinoline ( 3 . 3g , 

10 22nmiol), triethylaraine( 3 .4ml, 24.4mmol) and N,N-dimethyl 
formainide(20ml) was stirred for 5 hours, diluted with 
dichloromethane, washed with water several times. The 
dich lor ome thane layer was separated, dried over anhydrous 
sodium sulfate and then concentrated under a reduced 

15 pressure. The resulting residue was crystallized by silica 
gel column chromatography to give 1.5g of the titled 
compound, (Yield: 28,9%) 

Step 2 : 2- (2-Methyl-4-f luorophenylamino) -4- ( 1-methyl-l , 2 , 
20 3,4-tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride 

2-Methyl-4~f luoroaniline(l . Iml, 10.2mmol) was added to 
a mixture solution of 4-(l-methyl-l,2,3,4-tetrahydroiso 
quinolin-2-yl ) -2-chloropyrimidine { 1 . 5g, 5 . 8mmol ) and 

25 dimethylformamide(lOml) . The reaction mixture was stirred 
for 3 hours at 110-120OC, cooled to a room temperature, 
diluted with dichloromethane, and then washed with water. 
The dichloromethane layer was separated, basified with 
aqueous sodium hydroxide, washed with water, dried and 

30 concentrated. The resulting residue was crystallized by 
silica gel column chromatography to give free base form of 
the titled compound. To a mixture solution of the free base 
form of the titled compound and ethyl ether was added 
aqueous hydrochloric acid and the resulting titled compound 

35 was filtered and dried in vacuo. Recrystallization from 
ethanol afforded 1.2g of the titled compound as a white 
crystalline solid. 
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Yield: 58.6% 
M.P.: 160-163''C 

^H-NMR(DMSO-d,): 6 1.49(d, 3H), 2.30(8, 3H) , 2.90(n., 2H) , 
3 45(ID, IH), 4.20(bs, IH), 5.40(b6, IH), 6.05(d, IH), 
5 6.45(6, IH), 6.90(in, 2H), 7.18(ni, 4H), 7.88(in, 4H). 7.95(d, 
IH). 

rrnml^-' CYn^ ^-''^" 6-i'»Pl-hv1-2-(2-methYl-4-f luorophenyl- 

10 pyrimidin " hyrti-ftchloride 

Step l: 6-methyl-4-(l-n.ethyl-1.2,3,4-tetrahydroi8oquinolin- 
2-yl ) -2-chloropyriniidine 

15 in accordance with the same procedure as in Step 1 of 

Example 1, except that 6-methyl-2,4-dichloropyrimidine 
(6.52g, 40mmol). l-methyl-1, 2, 3, 4-tetrahydroi8oquinoUne 
(6.6g, 44mmol), triethylamine(6.Bml, 48.8mol) and 
N,N-dimethylformamide(30ml) were used as starting materials, 

20 5.5g of the titled compound was prepared. (Yield: 50.2%) 

Step 2: 6-methyl-2-(2-methyl-4-fluorophenylamino)-4-(l- 
methyl-l , 2, 3, 4-tetrahydroi8oquinolin-2-yl)pyrimidine 

hydrochloride 

After 2-methyl-4-fluoroaniline(l.lml, 10.2mmol) was 
added to a mixture solution of 6-methyl-4- (l-methyl-1, 2.3.4- 
tetrahydroisoquinolin-2-yl ) -2-chloropyrimidine ( 1 . 5g, 
5 Smmol) and dimethylformamide(lOml) , 1.2g of the titled 
compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1. 
Yield: 51.7% 
M.P.: 177-179''C 

iH-NMR(DMSO-d,): 6 1.42(d, 3H). 2.30(s. 3H). 2.32(s, 3H) 
2.90(m, 2H), 3.50(qq, IH), 4.22(qq, IH). 5.42(qq, H , 
6.70(s. IH), 7.18(m. 6H), 7.63(m, IH). 9.80(s, IH). 
13.30(bs, IH). 



25 



30 



35 
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Example 3 : Synthesis of 6~methvl-4'- f 1-methvl-l , 2 , 3 , 4-tetra- 
hvdroi8oauinolin-'2-vl)-2-U>fluoroDhenvlamino>Dvrimidine 
hydro chloride 

5 After 4-fluoroaniline( 0.8ml, 8.4nimol) was added to a 

mixture solution of 6-methyl-4- ( l-methyl-l , 2, 3, 4-tetrahydro 
i8oquinolin-2-yl )-2-chloropyriinidine(l .5g, 5.5nunol) and 
dimethyl forinaniide (10ml), l»5g of the title compound was 
obtained in accordance with the same procedure as in Step 2 
10 of Example 1. 
Yield: 70.7% 
M.P.: 194-196*>C 

^H-NMR(DMSO-d^) : 6 1.50(d, 3H), 2,38(s, 3H) , 2.92(bs, 2H), 
3,50(m, IH), 4.30(qg, IH), 5.5B(qq, IH) , 6.70(8, IH), 
15 7.1-7.40(m, 6H), 7.60(m, 2H), 10.50(s, IH), 13.10(bs, IH) . 

Example 4 ; Synthesis of 6~methyl-2-(N-methylphenvlamino)"4- 
f 1-methvl-l . 2 > 3 , 4-tetrahvdroisoauinolin"2~yl ^pyrimidine 
hydrochloride 

20 

After N~methylaniline(0-9inl, 8.4mmol) was added to a 
mixture solution of 6-methyl-4- ( 1-methyl-l , 2 , 3, 4-tetrahydro 
isoquinolin-2-yl)-2-chloropyrimidine{l ,5g, 5.5mmol) and 
dimethyl formamide(l 0ml ) , 1.2g of the titled compound was 
25 obtained in accordance with the same procedure as in Step 2 
of Example 1 
Yield: 57.3% 
M.P,: 170-172*»C 

^H-NMRCDMSO-d^) : 6 1.40(d, 3H), 2.38(s, 3H), 2.95(m, 2H), 
30 3,58(s, 3H), 3.60(bs, IH) , 4.30(qq, IH), 5.50(qq, IH), 
6.70(s, IH), 7.10-7.38(m, 4H), 7.40-7.60(m, 5H), 12.00(s, 
IH). 

Example 5 ; Synthesis of 6-ethvl-2-( 2-methvl-4-f luorophenvl- 
35 aminos -4^ ( 1-methvI- 1 .2.3. 4-tetrahvdroisoauinolin-2~vl ) - 
pyrimidine hydrochloride 
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Step 1: 6-ethyl-4-(l-methyl-l/2,3,4-tetrahyclroiBoquinolin- 
2-y 1 ) -2-chloropyriinidine 

In accordance with the same procedure as in Step 1 of 
5 Example 1, except that l-methyl-l/ 2, 3, 4-.tetrahydroi6o 
quinoline { 4 . Ig, 27 . Bmraol ) , triethy lamine ( 4 . 7inl , 33 • 7inniol ) , 
N, N-dimethylf ormamide ( 20inl ) and 6-ethyl-2 , 4-dichloro 
pyrimidine(4.9g, 27,7nunol) obtained in Preparation 2 were 
used as starting materials^ 5,58g of the titled compound was 
10 prepared. (Yield: 70%) 

Step 2: 6-ethyl-2-(2-inethyl-4-fluorphenylainino)-4-(l- 
methyl- 1 ,2,3, 4-tetrahydroisoquinolin-2--yl )pyriinidine 
hydrochloride 

15 

After 2-methyl-4-f luoroaniline ( 0 . 77inl, 6 . 93nunol ) was 
added to a mixture solution of 6-ethyl-4-(l-inethyl-l,2,3,4- 
tetrahydroiBoquinolin-2-yl ) - 2 -chloropyrimidine ( 1 . Og, 
3,47inmol) and dimethylf oriTiainide(5ml) , 0.92g of the titled 
20 compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1. 
Yield: 64% 
M.P.: 172-174*»C 

''H-NMR(CDCl3) : 6 1 . 38-1 . 60 ( tt+dd, 6H), 2.43(ss, 3H) , 2.68- 
25 3.06(m, 4H)/ 3.76(m, IH), 3.94(m, IH), 5.33(qq, IH) , 
6.01(ss, IH), 6.85-7.30(m, 6H), 7.58(t, IH), 9.83(s, IH), 
14-00(s, IH). 

Example 6 : Synthesis of 6-ethvl-2- f 4-f luorophenvlamino )-4- 
30 i i~methvl'-1.2.3,4-tetrahvdroisoauinolin-2-vl)Pvrimidine 
hydrochloride 

After 4-f luoroaniline (0.38ml, 4.01mmol) was added to a 
mixture solution of 6-ethyl-4- ( 1-raethyl-l , 2 , 3 , 4-tetrahydro 
35 isoquinolin-2-yl)'-2-chloropyrimidine (0.57g, 1.98mmol) and 
dimethylformamide (5ml), 0.17g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
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of Example 1 
Yield: 22% 
M.P.: 156-158<>C 

^H^NMR(DMSO-d^): 6 1.29(t, 3H), 1.49(d, 3H), 2,65(q, 2H), 
5 2-93-2. 96(m, 2H), 3.70(ro, IH), 4.05«4.60(m, IH), 5.60(qq, 
IH), 7.10-7.55(ro, 6H), 7.60-7.65(m, 2H) , 10.60(6, IH), 
10.90(6, IH). 

Example 7; Synthesie of 6-eth vl-2- f N-methvlDhenvlamino1-4- 
10 ( 1 -methyl- 1 , 2,3, 4-'tetrahv droieoquinolin-2-vl ^pvrimidine 
hydrochloride 

After N-methylaniline( 0.46ml, 4.25mmol) was added to a 
mixture solution of 6-ethyl-4- ( 1-inethyl-l , 2 , 3, 4-tetrahydro 

15 isoquinolin-2-yl)-2-chloropyriinidine(0. 61g, 2 . 12inmoI) and 
dimethylforroamide(5ml), O.SOg of the titled compound wae 
obtained in accordance with the eame procedure as in Step 2 
of Example 1 . 
Yield: 60% 

20 M.P.: 109-llloC 

''H-NMR(DMSO-d^): 6 1.22(t, 3H), 1.43(dd, 3H), 2,78(q, 2H) , 
2.95(s, IH), 3.30(ra, IH), 3.62(s, 3H) , 4.37(mm, IH), 5.70(q, 
IH), 6.70(8, IH), 7.06-7.58(m, 9H), 12.15(5, IH). 

25 Example 6 : Synthesis of 6-ethvl-2- f 2-methvlphenvlamino ) -4- 
( 1-methvl-l , 2. 3, 4-tetrahvdroisoauinolin-2-vl ^pyrimidine 
hydrochloride 

After 2-methylaniline(0.46ml, 4.31mmol) was added to a 
30 mixture solution of 6-ethyl-4- ( 1-methyl-l , 2 , 3, 4-tetrahydro 
isoquinolin-2-yl)-2-chloropyrimidine(0. 61g, 2 .12mmol ) and 
dimethylformamide(5ml) , 0.52g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example 1. 
35 Yield: 62% 

M.P. : 78-81''C 

^H-NMR(DMSO-d^) : 6 1.80-2.20Cm, 6H), 2.90(s, 3H), 3.07(s, 
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IH), 3.24(q, 2H), 3.43(8, IH), 3.96(b, 3H) , 4.16(inni, IH) , 
4.BB(nun, IH), 6.08(qq, IH), 7.23(ss, IH), 7, 64-7,90(m, 7H), 
8-32(t, IH), 10.50{S, IH), 14,10(s, IH) . 

5 Example 9 : g ynthesiB o f 2>inethvl-4-f luorophenylainino)-^- 
( 1 ~methvl>l .2^3 . 4>-tetrahvdrois Qauinolin-2-vl ) -6-propvl~ 
p y^^midine h ydrochloride 

Step 1 : 4- { l-methyl- 1,2,3, 4-tetrahydroisoquinolin-2-yl ) - 
10 6-propyl-2-chloropyrimidine 

In accordance with the same procedure as in Step 1 of 
Example 1 , except that 1-methyl-l , 2,3, 4-tetrahydroiBO 
quinoline(1.6g, 10.9minol), triethylamine { 1 . 6ml , ll.Smmol), 
15 N,N-dimethylformamide(20ml) and 2 , 4-dichloro-6-propyl 
pyrimidine(1.8g, 9.4romol) obtained in Preparation 3 were 
used as starting materials, 1.6g of the titled compound was 
prepared. (Yield: 56.4%) 

20 Step 2: 2-(2-methyl~4-f luorophenylamino)-4-( l-methyl-1,2, 
3,4.tetrahydroi6oquinolin-2-yl)-6-propylpyrimidine 

hydrochloride 

After 4-fluoro-'2-methylaniline(0.35ml, 3.15ramol) was 
25 added to a mixture solution of 4-(l-methyl-l,2,3,4 -tetra 
hydroiBoquinolin-2-y 1 ) ^6-propyl-2-chloropyrimidine ( 0 . 5g , 
1.66mmol) and dimethylf ormamide(5ml ) , 0.2g of the titled 
compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1. 
30 Yield: 28.2% 
M.P,: 95-97«*C 

^H.NMR(DMSO-d,): 6 1.00(t, 3H) , 1.50(dd, 3H ) . 1.81(q, 2H), 
2.35(s, 3H), 2.70(t, 2H), 2.94(bd, 2H), 3.60(mm, IH), 
4.30(dd, IH), 5,55(dd, IH), 6.70(s, IH), 7.22(bs, 6H), 
35 7.75(bs, IH), 9.90(s, IH) , 13,30(bs, IH). 
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ExWPle 19: Synthesis of 4~ ^ 1- methvl-l , 2 . 3 . 4~tet:rahvdroiBO- 

qulnolin'2-vl>-6-propvl>2>M>>flu oroDhenvlainlno>Dvriinidine 

hydrochloride 

5 After 4-fluoroaniline(0.27xnl, 2.85mmol) was added to a 

mixture solution of 4- ( 1 -methyl- 1 ,2,3 , 4-tetrahydroiso 
guinolin-2-yl ) - 6-propyl-2-chloropyriTOidine ( 0 . 5g, 1,6 6mmol ) 
and diinethylforinamide(5ml) , 0.3g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
10 of Example 1. 
Yield: 43.8% 
M.P.: lOO-lOS'^C 

^H-NMR(DMS0-d6): 6 0.96(t, 3H), 1.54(m, 3H), 1.75(q, 2H) , 
2,60(t, 2H), 2,96(m, 2H), 3.62(iran, IH), 4.35(gq, IH), 
15 5.60(qq, IH), 6.70(d, IH), 7.00-7.40(m, 6H), 7,62{m, 2H) . 

Example 11; 2 - ( N~methy Iphenylamino W4 - ( 1 -methyl -1,2.3.4- 
tetrahvdroisocminolin-2-vl 5 -6-pr opylpvrimidine hydrochloride 

20 After N-methylaniline ( 0 . 27ml , 2.49mmol) was added to a 

mixture solution of 4- ( 1-methyl-l , 2 , 3 , 4-tetrahydroiso 
quinolin-2-yl)-6-propyl-2-chloropyrimidine( 0 .5g, 1 . 66mmol ) 
and dimethyl formamide (5ml), 0.5g of the title compound was 
obtained in accordance with the same procedure as in Step 2 

25 of Example 1. 
Yield; 73.6% 
M.P.: 92-94<»C 

''H-NMR(DMSO-d^): 6 0.96(t, 3H), 1.46(dd, 3H), 1.59(q, 2H), 
2,57(t, 2H), 2.90(bd, 2H), 3.50(mm+d, 4H) , 4.35(qq, IH), 
30 5.56(qq, IH), 6.65(d, IH), 7.00-7.70(m, 9H) . 

Example 12 : Synthesis of 5 . 6-dimethyl-2- f 2-methyl-4-f luoro- 
phenylamino ^ -4- f 1 -methyl- 1 , 2 . 3 > 4-tetrahydroisoQuinolin- 
2-yl )pyrimidine hydrochloride 

35 

Step 1: 5, 6-Dimethyl-2, 4-dichloropyrimidine 
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A mixture solution of 5, 6-diniethyl-2, 4-dihydroxy 
pyrimidine(72g, O.Slmol), phosphorus oxychloride(250inl) and 
N,N-diinethylaniline(41ml) was heated to reflux for 3 hours. 
After cooling to room temperature, the reaction mixture was 
5 added slowly to ice water. The resulting solid was filtered 
and recrystallized from dichloromethane to give 54. 3g of the 
titled compound. (Yield: 60%) 

Step 2 : 5, 6-Diinethyl-4-(l-inethyl-l,2,3,4-tetrahydroiso 
1 0 quino 1 in- 2 -y 1 ) -2 -ch loropy r imidine 

In accordance with the same procedure as in Step 1 of 
Example 1, except that l-methyl-l,2,3,4-tetrahydroiso 
quinoline( 3 . 9g, 2 6. 4inmol ) and 5 , 6-diinethyl-2 , 4-dichloro 
15 pyrimidine(4.3g, 24mmol) prepared in the above Step 1 were 
used as starting materials, 4,17g of the titled compound was 
prepared. (Yield: 60.4%) 

Step 3 : 5 , 6-Dimethyl-2- ( 2-methyl-4-f luorophenylamino) - 
20 4 - ( 1 -methyl- 1,2,3, 4-tetrahydroisoquinolin-2-yl )pyr imidine 
hydrochloride 

After 2-methyl-4-fluoroaniline( 1.1ml, 9,9mmol) was 
added to a mixture solution of 5 , 6-dimethyl-4- ( 1-methyl- 

25 1,2,3, 4-tetrahydroi6oquinolin-2-yl ) -2-chloropyrimidine ( 1 . 4g, 
4.8mmol) prepared in the above Step 2 and dimethyl formamide 
(10ml), 1.35g of the titled compound was obtained in 
accordance with the same procedure as in Step 2 of 
Example 1 - 

30 Yield: 68% 

M.P.: 201-205<»C 

iH-NMR(DMSO-d^): 6 1.58(d, 3H), 2.17(s, 3H), 2.36(s, 3H), 
2.89(bd, IH), 3.08(m, IH), 3.59(m, IH), 4.19(bd, IH) , 
5.38(q, IH), 7.34(m, 6H) , 7.60(m, 2H), 10.40(s, IH). 

35 

Example 13 : Synthesis of ( R) -5 . 6>Dimethvl-2- ( 2-methyl- 
ii-f liiorophenvlamino) -4- < 1-methvl -l .2.3 , 4>tetrahvdroiso- 
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ouinolin-2-vl ^pvrimidine hydrochloride 

Step 1: (R)-5,6-Dimethyl-4-(l~methyl-l,2,3,4-tetrahydroi6o- 
quinolin-2-yl)-2-chloropyriinidine 

5 

In accordance with the same procedure as in Step 1 of 
Example 1, except that (R)-l-inethyl-l,2,3,4-tetrahydroiBo 
quinoline ( 3 . 9g, 26 . 4mmol ) and 5 , 6-diniethyl-2 , 4-dichloro 
pyridine ( 4. 3g, 24inmol) were used as starting materials, 
10 4.35g of the titled compound was prepared. (Yield: 63%) 

Step 2: (R)-5,6-Dimethyl-.2-(2-inethyl-4-f luorophenylamino)- 
4-(l-methyl-l,2,3,4-tetrahydroi8oquinolin-2-yl)pyrimidine 
hydrochloride 

15 

After 2-methyl-4-f luoroaniline(l.linl, 9.9mmol) was 
added to a mixture solution of (R)-5, 6-dimethyl-4-( 1- 
methyl- 1 , 2,3, 4-tetrahydroisoquinolin-2-yl ) -2-chloropyrimid 
ine(1.4g, 4-8mmol) obtained in the above Step 1 and 
20 dimethylformamide(lOinl) , l.lOg of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example 1. 
yield: 55,5% 
M.P. : 203-205<»C 

25 ^H-NMR(DMSO-d^) : 6 1.58(d, 3H), 2.17(s, 3H) , 2.36(6, 3H) , 
2.89(bd, IH), 3,08(m, IH), 3.59(m, IH), 4.19(bd, IH), 
5.38(q, IH), 7.34(m, 6H), 7.60(ra, 2H), 10.40(s, IH) . 

Example 14 : Synthesis of ( S ) -5 . 6-dimethvl-2- (2-methyl- 
30 4~f luorophenvlamino) -4' n-methvl-1 ,2,3, 4-tetrahvdro- 
isoquinolin-2~vl )pvrimidine hydrochloride 

Step 1: (S)-5,6-Dimethyl-4-(l-methyl-l,2,3,4-tetrahydroiso- 
quinolin-2-yl )-2-chloropyrimidine 

35 

In accordance with the same procedure as in Step 1 of 
Example 1, except that ( S ) -1-methyl-l , 2 , 3 , 4-tetrahydroiso- 
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quinoline ( 3 . 9 g , 26, 4inmol ) and 5 , 6-dijnethy 1-2 , 4-dichloro- 
pyridine(4-3g/ 24itOTiol) were used as starting materials, 4,2g 
of the titled compound was prepared. (Yield: 60.8%) 

5 Step 2: (S)-'5, 6~Diinethyl-2-(2-niethyl-4-f luorophenylaraino)- 
4- ( 1-methyl-l , 2,3, 4-tetrahydroisoquinolin-2~yl )pyriinidine 
hydrochloride 

After 2-inethyl-4-fluoroaniline( 1.1ml, 9,9iranol) was 
10 added to a mixture solution of (S)-5, 6-dimethyl-4-(l«methyl- 
l , 2 , 3 , 4-tetrahydroisoquinolin-2-yl ) -2-chloropyriroidine ( 1 . 4g, 
4.8mmol) obtained in the above Step 1 and dimethylf ormamide 
(10ml), 0.90g of the title compound was obtained in 
accordance with the same procedure as in Step 2 of 
15 Example 1 . 
Yield: 45.5% 
M.P.: 202-204*C 

''H-NMRCDMSO-d^): <5 1.58(d, 3H), 2.17(s, 3H) , 2.36(6, 3H), 
2.89(bd, IH), 3.08(m, IH), 3.59(m, IH), 4a9(bd, IH), 
20 5.38(q, IH), 7.34(m, 6H), 7.60(m, 2H), 10.40(s, IH) , 

Rxample 15 ; Synthesis o f 5 . 6.dimet:hvl-2^f 4^f luorophenyl- 
^m4no^-ii-^ l-methyl^l , 2,3, 4-tetrahvdroisoquinolin~2-yl ) - 
pyrimidine hydrochloride 

25 

After 4-fluoroaniline( 1.0ml, lOmmol) was added to a 
mixture solution of 5 , 6-dimethyl-4- ( l-methyl-l ,2,3,4- 
tetrahydroi6oquinolin-2-yl)-2-chloropyrimidine(1.4g, 
4.8nunol) and dimethylf ormamide (10ml) , 1.32g of the title 
30 compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1. 
Yield: 69% 
M.P.: 205-208«C 

^H-NMR(DMSO-d^): 6 1.58(d, 3H), 2.17(s, 3H) , 2.36(s, 3H) , 
35 2.89(bd, IH), 3.08(m, IH), 3.59(m, IH), 4.19(bd, IH), 
5,38{q, IH), 7.34(m, 6H), 7.60(m, 2H), 10.40(6, IH). 
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Example 16 ; Synthesis of . 6~dimethvl-2-r 4-f luorophenvl- 

amino) "4- ( l-raethyl-l .2,3. 4-tetrahvdrQisoauinolin-2"Vl ) - 
pvrimidine hydrochloride 

5 After 4-f luoroaniline(lml, lOmmol) was added to a 

mixture solution of (R)-5, 6-diinethyl-4-( 1-methyl-l, 2, 3, 4- 
tetrahydroiBoquinolin-2-yl )-2-chloropyrimidine( 1 . 4g, 
4.8romol) and diinethylfonnamide( lOml) , 1.20g of the titled 
compound was obtained in accordance with the same procedure 
10 as in Step 2 of Example 1. 
Yield: 62.7% 
M.P,: 205~207^C 

^H-NMR(DMSO-d^): 6 1.58(d, 3H), 2.17(6, 3H), 2.36(s, 3H), 
2.89(bd, IH), 3.08(m, IH), 3.59(m, IH), 4.19(bd, IH), 
15 5.38(q, IH), 7.34(m, 6H), 7.60(m, 2H), 10.40(s, IH). 

Example 17 ; Synthesis of (S)-5. 6-dimethyl-2-(4-f luorophenyl- 
aminoW4-n-methyl-l .2. 3,4"tetrahvdroisoauinolin-2-vl^- 
pvrimidine hydrochloride 

20 

After 4-f luoroaniline(lml, lOmmol) was added to a 
mixture solution of (S)-5, 6-dimethyl-4-( 1-methyl-l, 2,3, 4- 
tetrahydroi6oquinolin-2-yl ) -2-chloropyrimidine( 1 . 4g, 
4.8mmol) and dimethylf ormamide( lOral) , l,50g of the titled 
25 compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1. 
Yield: 78.3% 
M.P.: 204-206OC 

^H-NMR(DMSO-d^) : 6 1.58(d, 3H), 2.17(s, 3H), 2.36(s, 3H), 
30 2.B9(bd, IH), 3.08(m, IH), 3.59(in, IH) , 4.19(bd, IH), 
5.38(q, IH), 7.34(m, 6H), 7.60(m, 2H), 10.40(s, IH). 

Example 18 ; Synthesis of 5 , 6-dimethvl-2- (N-methvlphenvl- 

amino) -4- ( 1- methyl-l .2,3, 4-tetrahvdroisoauinolin-2-vl >- 
35 pyrimidine hydrochloride 

After N-methylaniline( 1 .5ml, 14mmol) was added to a 
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mixture solution of 5 , 6 -dimethyl- 4- ( l-methyl-l ,2,3,4- 
tetrahydroi6oquinolin-2-yl ) -2-chloropyriroidine ( 1 . 9g, 
6.6mrool) and dimethylformamide( 10ml) 0.25g of the titled 
compound was obtained in accordance with the eame procedure 
5 as in Step 2 of Example 1. 
Yield: 9% 
M.P.: 220-222^C 

^H-NMR(CDClj): 6 1.34(d, 3H), 2.19(6, 3H), 2.77(8, 3H), 
2.93(bd, 2H), 3.48(m, IH), 3.98(6, 3H), 4.04(bd, IH) , 
10 5.02(ni, IH), 6.88(m, IH) , 7.16-7.42(m, 5H), 7.58(m, 3H), 
13.42(bd, IH)- 

Example 19 : Synthesis o f (R>-5,6-Diroethvl-2-(N-methvlphenYl- 
amino ^ -4- f l-methvl-l ,2.3. 4-tetrahvdroisoauinolin-2-vl ) - 
15 pvrimidine hydrochloride 

After N-methylaniline( 1.04ml, 9.6mmol) was added to a 
mixture solution of (R) -5 , 6-dimethyl-4- ( l--methyl-l , 2 , 
3 , 4-tetrahydroisoquinolin-2-yl )-2-chloropyrimidine( 1 . 4g, 
20 4.8iranol) and dimethyl f ormamide( 10ml ) , 0.55g of the title 
compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1. 
Yield: 29% 
M.P.: 221-223^C 

25 ^H-NMR(CDCl3): 6 1.34(d, 3H), 2.19(8, 3H), 2.77(s, 3H), 
2.93(bd, 2H), 3.48(m, IH), 3.98(s, 3H), 4.04(bd, IH), 
5.02(m, IH), 6.88(m, IH), 7.16-7.42(m, 5H), 7.5B(ro, 3H), 
13.42(bd, IH). 

30 Example 20 : Synthesis of ( S W5 . 6-diroeth vl-2> ( N-methvlphenyl- 
ami no > -4- ( 1-methyl-l .2.3 . 4-tetrahvdroi5oauinolin-2-vl ) - 
pyrimidine hydroc hloride 

After N-methylaniline(l .04ml, 9.6mmol) was added to a 
35 mixture solution of (S ) -5 , 6-dimethyl-4-( 1-methyl-l , 2 , 3 , 4- 
tetrahydroisoquinolin-2-yl)-2-chloropyrimidine( 1 .4g, 
4,8mmol) and dimethyl formamide ( 10ml ) , 0.70g of the titled 
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compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1. 
Yield: 37% 
M.P.: 220-223«C 

5 ^H-NMR(CDCl3): 6 1.34(d, 3H) , 2,19(6, 3H), 2.77(8, 3H), 
2.93(bd, 2H), 3.48(ra, IH), 3.98(6, 3H) , 4.04(bd, IH), 
5.02(m, IH), 6.88(m, IH), 7,16-7.42(m, 5H), 7,58(in, 3H), 
13.42(bd, IH). 

10 Example 21: Synthesis of 5 . 6-dimethvl-2- (Dhenvlaniino>-4- f 1- 
methyl- 1 ,2,3, 4->tetra hvdroisQ€Tuinolin-^2-vHDvrimidine 
hydrochloride 

After aniline (O.S3ml, 5.5mmol) was added to a mixture 
15 solution of 5, 6-dimethyl-4- { 1-methyl-l , 2, 3 , 4-tetrahydroi8o 
quinolin-2-yl ) -2-chloropyrimidine ( 0 . 72g, 2 . 5mmol ) and 
dimethylformamide(5ml), 0.21g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example 1. 
20 Yield: 22% 

243-245^C 

^H-NMR(DMSO-d^): 6 1.5B(d, 3H), 2.15(6, 3H), 2.34(s, 3H), 
2.90(bd, IH), 3.12(m, IH), 3.64(m, IH) , 4.25{m, IH), 5.42(q, 
IH), 7.21(m, 5H), 7.43(m, 2H), 7.56(m, 2H), 10.30(s, IH), 
25 13.35(bd, IH). 

Example 22: Synthesis of (R^ -5 . 6~Dimethvl-2- ( 4-phenvl>- 
aminp) -4- ( 1-methyl-l , 2,3, 4-tetrahvdroisoauinolin-2-vI \ - 
pvrimidine hydrochloride 

30 

After aniline (0.53ml, S.Smmol) was added to a mixture 
solution of ( R) -5 , 6-dimethyl-4- ( l^methyl-1 , 2,3, 4-tetrahydro 
isoquinolin-2-yl ) -2-chloropyrimidine ( 0 . 72g, 2 . 5mmol ) and 
dimethyl forinamide( 5ml ) , 0.2 5g of the titled compound was 
35 obtained in accordance with the same procedure as in Step 2 
of Example 1 . 
Yield: 26% 
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M.P.: 243-246'C 

iH-NMR(DMS0-d4) : 5 1.58(d, 3H), 2.15(B, 3H), 2.35(S, 3H), 
2 89{bd, IH), 3.12(m, IH). 3.64(m, IH), 4.25(m, IH), 5.42(q, 
IH), 7.20(n., 5H), 7.43(m, 2H), 7,56(n., 2H), 10.30(s, IH), 
5 13.35(bd, IH). 

CYp.h>..i.of (fi>-S,fi-niing1:hY3-?-f4-flVVrophenYl- 
^ ^ ^^ _A- n ■ ? ■ 3 . 4-tetr^hYdroi Bogni noUn-2-Yl)- 
PY^-^lni^^ ine hyd rochloride 



10 



15 



20 



After aniline(0.53iT.l, 5.5mmol) was added to a mixture 
solution of (S)-5,6-diinethyl-4-(l-inethyl-l,2,3,4-tetrahydro- 
iBoquinolin-2-yl)-2-chloropyriinidine(0.72g, 2.5imnol) and 
diinethylforrnainide(5ml), 0.20g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example 1. 
Yield: 21% 
M.P.: 243-245°C 

%-NMR(DMSO-d,) : 6 1.58(d, 3H), 2.15(6, 3H), 2.34(8, 3H), 
2 89(bd, IH), 3.12(m, IH), 3.64(m, IH), 4.25(m, IH) , 5.42(q, 
IH), 7.20(m, 5H), 7.43(m, 2H), 7.S6(m, 2H), 10.30(s, IH), 
13.35(bd, IH). 

ExaiDEle_24: '' Y"^>^''"^" °^ s , fi-nimethyl-g-f ?-T"ethylphenyl- 

p -,n.i-hvl-l .2. 3 . 4 - tetra hydroi soquinolin-2-Yl ) - 
py^im^Hinp hydr ochloride 

After 2-methylaniline(1.0ml, 9 . 6ramol) was added to a 
mixture solution of 5, 6-Dimethyl-4-(l-methyl-l,2,3,4-tetra 
hydroisoquinolin-2-y 1 ) -2-chloropyrimidine ( 1 . 34g, 4 . 6mmol ) 
and dimethylformamide(5ml), 0.65g of the titled compound was 
obtained in accordance with the same procedure as m Step 2 
of Example 1. 
Yield: 36% 
35 M.P.: 94-96'*C 

^H-NMR(DMSO-d,): 6 1.52(d, 3H) , 2.17(s, 3H), 2.30(s, 3H), 
2.37(s, 3H). 2.82{d, IH), 3.01(m, IH) , 3.54(t. IH), 4.15(bd, 



25 



30 
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IH), 5.31(t, IH), 7.15(m, 5H), 7.30(m, 2H), 7,73(d, IH), 
9.55(8, IH), 13.73(bd, IH) • 

Example Synthesis of 5.6- diinethvl-2-M-inethvlDhenvl^ 
. 5 amino ) -4 - ( 1 -methvl- 1 .2,3, 4-t etrahvdrol sQQuinolin-2-vl \ - 
pvrimidine hydrochloride 

After p-toluidine(0.45g, 4.20iiimol) was added to a 
mixture solution of 5 , 6-dimethyl-4- ( 1-methyl-l , 2,3,4- 

10 tetrahydroisoquinolin-2-yl)-2-chloropyrimidine(0 . 80g, 
2.78mmol) and dimethylf ormamide(5rol ) , 0.30g of the titled 
compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1. 
Yield: 27% 

15 M.P.: 243~245^C 

^H-NMR(CDCl3): 6 l,64(d, 3H), 2,18(s, 3H), 2.36(s, 3H), 
2.44(8, 3H), 2,87(bd, IH), 3.28(tt, IH), 3.60(tt, IH), 
4.30(bd, IH), 5.42(q, IH), 7.08-7.23(m, 6H) , 7.52(d, 2H), 
10.20(6, IH), 14.10(bs, IH). 

20 

Example 26 : Synthesis of 5-methvl-6-ethvl-2-' ( 2-methvl- 
4-f luorophen ylamino ) -4-/ l->methvl-l , 2,3, 4-tetrahvdro- 
isoquinolin-2-yl )pyrimidine hydrochloride 

25 Step 1: 5-Methyl-6-ethyl-4-( 1 , 2 , 3 , 4-tetrahydroisoquinolin- 
2-yl ) -2-chloropyrimidine 

In accordance with the same procedure as in Step 1 of 
Example 1, except that l~methyl-l , 2 , 3 , 4-tetrahydroi60- 
30 quinoline {2.3g, 15.6mmol) and 2 , 4-dichloro-5-methyl- 

6-ethylpyrimidine (2.7g, 14.1mmol) prepared in Preparation 
4 were used as starting materials, 2.3g of the titled 
compound was prepared. (Yield: 54%) 

35 Step 2: 5-Methyl~6-ethyl-2- ( 2-methyl-4-f luorophenylamino)-4- 
( 1-methyl-l , 2,3, 4-tetrahydroisoquinolin-2-yl )pyrimidine 
hydrochloride 
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After 4-fluoro-2-methylaniline< 0.55ml, 4.95iiirool) was 
added to a mixture solution of 5-methyl-6-ethyl-4-{l,2,3,4- 
tetrahydroisoquinolin-2-yl)-2-chloropyriinidine(0,80g, 
2.65mmol) and dimethylf ormamide (5ml), 0.25g of the titled 
5 compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1* 
Yield: 22.1% 
M-P.: 171-173^C 

■^H-NMRCDMSO-d^): 6 1.20(t, 3H), 1.46(d, 3H) , 2.16(s, 3H), 
10 2.22(s, 3H), 2-68(q, 2H), 2.95(m, IH) , 3.48(t, IH), 4.12(d, 
2H), 5.20(q, IH), 6,90-7,30(m, 6H) , 7.58(m, IH). 

pxample 27 : Synthesis of 5-methv l-6-ethvl-2> ( 4-f luorophenvl- 
Ami nn >^4. ( 1-methvl^l . 2.3 - 4^tetrahvdroisoquinolin-2>y 1 ) 
15 pyrimidine hydroc hloride 

After 4-f luoroaniline(0-50ml, 5.28mmol) was added to a 
mixture solution of 5-methyl-6-ethyl-4- ( l-methyl-l , 2 , 3, 4- 
tetrahydroisoquinolin-2-yl )-2-chloropyrimidine ( 0 . 80g, 
20 2.65mmol) and dimethylf ormamide ( 5ml) , 0.55g of the titled 
compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1. 
Yield: 50.3% 
M.P.: 198-200^C 

25 ^H-NMR(DMSO-d^) : 6 1.20(t, 3H), 1.56{d, 3H), 2.18(6, 3H), 
2.56(q,2H), 2.Bl(bd, IH), 3.05(m, IH), 3,58(t, IH), 4.41(d, 
IH), 5.38(q, IH), 7.00-7.40(m, 6H), 7.58(m, 2H). 

Example 28 ; j^ ynnhesis of 5-methvl -6-ethvl~2- (N->methvlphenyl- 
30 «mi no \ -4^ ( l-.tn^thvl-l , 2 - 3 . 4^tetrahvdroisoquinolin^2-yl ) - 
pyrimidine hydrochloride 

After N-methylaniline( 0.44ml, 4.06mmol) was added to a 
mixed solution of 5-methyl-6.ethyl-4- ( l~niethy 1- 1 ,2,3, 4-tetra 
35 hydroisoquinolin-2-yl ) -2-chloropyrimidine( 0 . 80g, 2 . 65mmol ) 
and dimethylformamide(5ml) , 0.60g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
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of Example 1. 
Yield: 55.4% 
M.P.: 214-216<'C 

iH-NMR(DMSO-d^): 6 K90{t, 3H), 1.46(d, 3H), 2.18(b, 3H), 
5 2.67(q, 2H), 2.79(bs, 2H), 2 .90-3. 18(m, IH), 3.40-3. 60(s+in, 
4H), 4.18{dd, IH), 5.25(q, IH), 7.05-7,20(8, 4H), 
7.32-7,58(in, 5H). 

Example 29 ; Synthesis of 2>f 2-inethvl>4,f inn roDhenvlftmlnn)- 
10 4- ( 1 -methyl- 1 . 2.3, 4-tetrah vdroigoquinolin-^2-vl ) cvclopftni- w- 
f dlpyrimidine hydrochloride 

Step 1: 2-Ainino-4-hydroxycyclopenta[d]pyriinidine 

15 A solution of 2-ethoxycarbonyl cyclopentanone (114inl, 

0.77mol) and N^N-diinethylformajnide (40inl) was added dropwise 
to a mixture solution of sodium methoxide(83.2g, 0.44mol) 
and N,N-dimethylformamide(80ml), while maintaining the 
temperature of the reaction system below O^C. A solution of 

20 guanidine HCl salt(eig, 0,85mol) and methanol ( 127ml) was 
added to the above reaction mixture and then was heated to 
reflux for 14 hours. The reaction mixture was neutralized 
by cone. HCl and the resulting solid was filtered and dried 
under reduced pressure to give 20.69g of titled compound. 

25 (Yield: 18%) 

Step 2: 2,4-Dihydroxycyclopenta[d]pyrimidine 

To a mixture solution of 20% HCl(62inl) and 2-amino- 
30 4-hydroxycyclopenta{d]pyrimidine (20. 6g, 0.136mol) prepared 
in the above Step 1 was added aqueous solution of sodium 
nitrite (19.4g) for 4 hours while keeping the temperature of 
the reaction system at 70**C. The reaction mixture was 
cooled to 0**C and the resulting solid was filtered, dried 
35 under reduced pressure to give 15.4 3g of titled compound. 
(Yield: 74.6%) 
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Step 3: 2,4-dichlorocyclopenta(d]pyriinidine 

A „>ixture solution of phoephorouB oxychloride(49ml) , 
H «-din.ethylaniline(8.0ml) and 2,4-dihydroxycyclopentald] 
5 p;ri^idine(15.4g, O.Ihk,!) prepared in the above Step 2 was 
hea'd to refL for 3 hours and cooled to a roonv 
erature. .fter the reaction fixture d.-te^ w. h 

dichloro.ethane, the diluted solutxon ^ 
water, while luaintaining the temperature of the reactxon 
\ h.iow lO'C The reaction mixture was extracted with 

co„ce«««.d U V.CUO to ,lve 2.., of titled compound « 
oily form. (Yield: 15%) 
15 step 4: 4-(l-Methyl-l,2,3,4-tetrahydroisoquinolin-2-yl)- 
2-chlorocyclopentaldlpyrimidine 

in accordance with the same procedure as in Step 1 of 
Example 1, except that l-methyl-l,2,3,4-tetrahydro.so- 
; ! 70 11 ssmol) and 2, 4-dichlorocyclopentald] 
" ryrlli^I 2 10:s™«>l) prepared in the a^ve Step 3 were 
reHs starting materials, 1.95g of the title compound was 
prepared. (Yield: 62%) 

2S step 5: 2-(2-Methyl-4-f luorophenylamino)-4-(l-methyl-l,2, 
3 4-tetrahydroisoguinolin-2-yl)cyclopentaldlpyrxmxd.ne 

hydrochloride 

After 4-fluoro-2-methylaniline(0.40ml, 3.60 nouol) was 
30 added to a mixture solution of 4-(l-methyl-l,2,3 4-tetra 
" hydr:isoguinolin-2.yl)-2-chlorocyclopentatajpyr.m^^^^^^^^^ 

,1 50a 1 70mmol) and dimethylfonnainide(5ml) , O.lSg o£ 

(0.50g, l./wimn in accordance with the same 

titled compound was obtained m 

procedure as in Step 2 of Example 1. 
35 Yield: 20.8% 

M.P.: nO-112»C 2^5^^^ 3„j^ 

iH-NMR(DMSO-d,): 6 1.50(t, 3H), 2.1^K 
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2.93(bd, 3H), 3.10(in, 2H), 3.42(bd, 2H), 3.70{bd, IH), 

4.40(bd, IH), 5.78(bd, IH), 7^22(m, 6H), 7,50(m, 5H>, 
7.60{m, IH), 9.80(s, IH), 13.32(bd, IH) . 

5 Example 30: Synthesis of 2-( 4-f luorQphenvlaminoW4>ri» 

methvl-1.2,3>4-tetrahvdroisoa uinolin-2--vl^cvclopentafd1- 
pvrimidine hydrochloride 

After 4-fluoroaniline(0,40inl, 4.2mmol) was added to a 
10 mixture solution of 4- ( 1-roethyl-l , 2, 3, 4-tetrahydroi6o- 
quinoline-2-yl )-.2-chlorocyclopenta[d)pyrimidine(0. 60g, 
2.0mmol) and dimethylf onnamide(5ml ) , 0.1 Ig of the titled 
compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1. 
15 Yield: 13.4% 

M.P.: 220-222*»C 

''H-NMR{DMSO-d^): 6 1.58(d, 3H), 2.10(bd, 2H), 3.01(bd, 4H) , 
3,18(m, 2H), 3.60(bd, IH), 4.45(bd, IH), 5.64(bd, IH), 
7.30(m, 6H), 7.62(m, 2H), 10,42(s, IH), 13,15(bd, IH). 

20 

Example 31 : Synthesis of 2-rN-methylphenvlamino>-4-n> 
methyl-l .2,3.4- tetrahydroisoauinolin-2-vl ) cvclopenta- 
f dlDvrimidine hydrochloride 

25. After N~methylaniline( 0 . 20ml , 1.90mmol) was added to a 

mixture solution of 4- ( 1-methyl-l, 2 , 3, 4-tetrahydroiso- 
quinolin-2-yl ) -2-chlorocyclopenta[d jpyrimidine ( 0 . 51g, 
1.70mmol) and dimethyl formamide( 5ml ) , 0.20g of the titled 
compound was obtained in accordance with the same procedure 

30 as in Step 2 of Example 1. 
Yield: 29% 
M.P.: 105-107*C 

^H-NMR(DMSO-d^) : 6 1.42(bd, 3H), 2.10(m, 2H), 2.B7(m, 5H), 
3.10(m, 2H), 3.58(s, 3H), 4.38(bd, IH), 5.53(q, IH), 7.21{m, 
35 4H), 7.48(m, 5H), 12.62(bd, IH) . 

Example 32 ; Synthesis of 2- ( 2-methyl-4-f luorophenvlamino ^ - 
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A- ( 1 -methvl^l .2.3, 4~tetrahvdroisoaui noliii-2-vl > -5 . 6 . 7 , 8- 
tetrahydroauinazoline hydro chloride 

Step 1: 2,4-Dihydroxy-5,6^7,8-tetrahydroquina2oline 

5 

A mixture solution of 2/ 4-dihydroxyquinazoline( 39 . 2g, 
0.24inol), platinium oxide(4g) and trifluoroacetic 
acid(300inl) was hydrogenated by Parr reactor for 2 hours • 
Platinium was filtered and the filtrate was concentrated, 
10 diluted with water, and basified with IN-NaOH solution. The 
resulting solid was filtered and dried to give 13.76g of the 
titled compound « (Yield: 34.5%) 

Step 2: 2,4-Dichloro-5,6,7,8-tetrahydroquina2oline 

15 

2 , 4-Dihydroxy-5 , 6,1 , B-tetrahydroquinazoline ( 3 . 4g, 
20mmol) prepared in the above Step 1 was suspended in a 
mixture solution of phosphorous oxychloride( lOmL) and 
N;N-dimethylaniline(0.8ml) . The reaction mixture was heated 

20 to reflux for 3 hours and cooled to room temperature. The 
reaction mixture was added to ice water while maintaining 
the temperature of the reaction system below 10**C and the 
resulting solid was filtered, dried under reduced pressure 
to give 3.26g of the titled compound, 

25 (Yield: 80%) 

Step 3 : 4- ( 1-Methyl-l ,2,3, 4-tet rahydroisoquinolin-2-yl ) - 
2-chloro-5 , 6 , 7 , 8-tetrahydroquinazoline 

30 A mixture solution of 1-methyl-l , 2 , 3, 4-tetrahydroiso 

quinoline(2.6g, 17.4mmol), triethylamine( 2 . 8mL) , 
K,N-dimethylforraamide (20ml) and 2 , 4-dichloro-5 , 6 , 7 , 8-tetra 
hydroquinazoline(3.2g, IS.Bmmol) prepared in the above Step 
2 were stirred at 80<»C for 3 hours and cooled. The reaction 

35 mixture was diluted with ethyl acetate and washed with 
water. The organic layer was separated, dried over anhydrous 
sodium sulfate, and concentrated. The residue was purified 
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with silica gel column chromatography to give 3.1g of the 
titled compound. (Yield: 62.5%) 

Step 4 : 2- ( 2 -Methyl «4-fluorophenylamino ) -4- ( 1-methyl-l , 2 , 
5 3, 4-tetrahydroi8oguinolin-2-yl)-5, 6, 7, 8-tetrahydro- 
quinazoline hydrochloride 



After 4-fluoro-2-roethylaniline( 0.60ml, 5.4mmol) was 
added to a mixture solution of 4-( 1-methyl-l, 2, 3, 4-tetra- 

10 hydroisoquinolin-2-yl ) -2-chloro-5 ,6,7, 8-tetrahydro- 

quinazoline ( 0 . 75g, 2 . 40mmol ) and dimethylf ormamide ( 5ml ) , 
0.58g of the titled compound was obtained in accordance with 
the same procedure as in Step 2 of Example 1. 
Yield: 55% 

15 M.P.: 190-193'>C 

^H-NMR(DMSO-d^): 6 1.53(d, 3H), K60-1.96(m, 3H), 2.34(8, 
3H), 2.55(bd, 2H), 2.75(bd, 4H), 2.9B(m, IH) , 3.54(m, IH), 
4.25(bd, IH), 5.36(q, IH), 7.12-7. 31(ro, 6H), 7.60(m, IH), 
9.69(s, IH). 

20 

Example 33 : Synthesis of 2- ( N-methvlphenvlamino) -4- ( 1- 
methvl-1 .2.3. 4-tetrahvdraisoquinoline-2-vI ) -5 , 6 , 7 . 8- 
tetrahvdroquinazoline hydrochloride 

25 After N-methylaniline( 0 . 50ml , 4.8iTmiol) was added to a 

mixture solution of 4- ( 1-methyl-l , 2,3, 4-tetrahydroi60- 
quinolin-2-yl ) -2 -chloro-5 ,6,7, 8-tetrahydroquinazoline ( 0 . 75g, 
2.40mmol) and dimethylf ormamide (5ml) , 0.26g of the titled 
compound was obtained in accordance with the same procedure 

30 as in Step 2 of Example 1. 
Yield: 26% 
M.P.: 207-210«»C 

^H-NMR(DMSO-d^) : 6 1.42(d, 3H), 1.53-1.96(m, 3H), 2.57(bd, 
IH), 2.80(m, 5H), 2.95(m, IH), 3.45(bd, IH) , 3.60(s, 3H), 
35 4.18(bd, IH), 5.25(q, IH), 7.16(m, 3H), 7.50(m, 6H), 
12.10(s, IH). 
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avan.ple 34 ; s rii-h>.sie of 6 - i net hYl-2-( ?-inethYl-4-f luoro- 

„nA ri ni -4- f 1 . 2 ■ 1 . 4-tetrahvdroi 8oqn1noim-2-Yl > - 
P YYj yni dine b yrtroehloride 

5 Step l: 6-methy 1-4- (1,2,3, 4-tetrahydroiBoquinolin-2-yl)- 
2-chloropyriinidine 

in accordance with the saine procedure as in Step 1 of 
Example 1, except that 6-methyl-2,4-dichloropyriinidine 
10 (3-26g, 20iranol), i,2,3,4-tetrahydroi6oquinoline(2.6ml, 
20.5iranol), triethylamine(3.4ml, 24.4mmol) and N,N-diii>ethyl 
formamide (10ml) were used as starting materials, 3.1g of 
the titled compound was prepared. (Yield: 59.7%) 

15 Step 2: 6-Methyl-2-(2-methyl-4-£luorophenylainino)-4-(l,2, 
3 , 4_tetrahydroiBoquinolin-2-yl)pyrimidine hydrochloride 

After 2-methyl-4-fluoroaniline( 0.8ml, 7.2romol) was 
added to a mixture solution of 6-methyl-4-(l,2,3,4-tetra 

20 hydroisoquinoline-2-yl)-2-chloropyrimidine(1.0g, 3.8mmol) 
and dimethylformamidedOml), 0.85g of the titled compound 
was obtained in accordance with the same procedure as in 
Step 2 of Example 1. 
Yield: 58% 

25 M.P.: 183-185»C 

iH-NMR(CDCl3) : 6 2.41(s, 3H), 2.48(d, 3H), 2.88(t, IH), 
3.02(t, IH), 3.75{t, IH), 3.91(t, lH),4.67(s, IH), 4.78(s, 
IH), 6.00(d, IH), 6.90-7.30(m, 5H), 7.58(m, IH), 9.75(s, 
IH), 14.20(b6, IH). 

Exan!Ele_3i: c yn^H.^^^ of 6-mPthvl-2-(4-f iMProphenyl- 
^^^^-^ . p , ^ ,.d-t.e trah Y droisoquin n1ine-?-Yl)PYriinidine 

y^y f ^rochloride 

After 4-fluoroaniline(0.7inl, 7.4mmol) was added to a 
mixture solution of 6-iaethyl-4- (1,2,3 , 4-tetrahydroiso 
quinoline-2-yl)-2-chloropyriinidine(1.0g, 3.8mmol) and 



30 



35 
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diinethylfonnainide(lOinl), 0,6g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example !• 
Yield: 42.6% 
5 M.P,: 238-240»C 

^H-NMR(CDC13) : 6 2.45(d, 3H), 2.90-3,10(m, 2H), 3.78(t, IH), 
4.05(t, IH), 4.70(s, IH), 4.92(t, IH), 6.05(d, IH), 
6.90-7.30(m, 6H), 7,60(m, 2H) , 10.40(s, IH), 13.80{bs, IH) • 

10 Example 36; Synthesis of 6-methvl-2-rN-methvlDhenvlaminQ^- 
4- ( 1 , 2 . 3 , 4-tetrahvdroisoQuinolin-2-vl ^pvrimidine 
hydrochloride 

After N-methylaniline(0, 61ml, 5.48mmol) was added to a 
15 mixture solution of 6-methyl-4-( 1, 2, 3, 4-tetrahydroiso 
quinolin-2-yl ) -2-chloropyrimidine ( 0 . 95g, 3 . 65mmol ) and 
dimethylformamide(lOml) , 0.7g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example 1. 
20 Yield: 52.3% 
M.P.: 85-95^C 

^H-NMR(CDCl3) : 6 2.75(s, 3H), 2.99(s, 3H), 3.70(m, 2H) , 
3.87(s, 3H), 4.51(s, IH), 4.65(s, IH), 5.30(bs, IH), 6.08(d, 
IH), 6.88(d, IH), 7.05-7.60{m, 8H), 13.05(s, IH). 

25 

Example 37 : Synthesis of 6-ethvl-2-( 2-methvl-4-f luorophenyl- 
amino )-4- ( 1,2,3, 4-tetrahvdroisoauinolin-2-yl )pyriinidine 
hydrochloride 

30 step 1 : 6-Ethy 1-4- (1,2 , 3, 4-tetrahydroisoquinolin-2-yl ) - 
2-chloropyrimidine 

In accordance with the same procedure as in Step 1 of 
Example 1, except that 1, 2, 3,4-tetrahydroisoquinoline( 3,5ml, 
35 28mmol ) , triethylamine ( 3 . 9ml , 28mmol ) , N , N-dimethylf ormamide 
(20ml ) and 6-ethyl-2 , 4-dichloropyrimidine ( 4 . 9g, 27 . 7mmol ) 
prepared in Preparation 2 were used as starting materials. 
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S.og of the titled compound was prepared. (Yield: 66%) 

6 EthYl-2-(2-methyl-4-fluorophenylamino)-4-(l,2, 

step 2 : 6-Ethyl \< , vUpyrimidine hydrochloride 
3 , 4_tetrahydroi6oquu»olxn-2-yl>pyrimiai 

After 2-inethyl-4-fluoroaniUne(0.57.1. S.13^oX) was 
d to a mixture solution of 6-ethyl-4-(l.2.3.*-«tra 
added to a mxxt ^ ^^^^^^^(O.Tg, 2.56n«uol) 

hydroisoquxnol.ne-2-yl) 2 chl py ^^^^^^^^ 

and diinethylfonnainide(5inl), O.ssg on. ^ c^eD 2 

10 Obtained in accordance with the same procedure as xn Step 
of Example 1. 
Yield: 54% 

^ 77^tt. 2H), 4.66(8S, 2H)/ 3.:^^^^/ 




25 



After 4-fluoroaniline(0.50ml, 5.28n>mol) was added to a 
i^^^^^ * - , A_i-«i-T-ahvdroiso- 



after 4-£iUoroBuxj.*..<^\'' • 

X £ -.^.Ktri 4/12 3.4-tetrahydroiso- 
mxture solution of ^-^^^y^T^T^''' „' ^ ^ l.^^l) and 

:rtr/r— ^ - - — - - 

of Example 1. 



Yield: 42% 
M.P.: 203-206«>C 



30 



35 



H.P.: 203-20t . ^^^^ 3 ^,2^^^^ 

3.93(tt, 2H), 4.B2(ss, 2H) , 6.03(ss, 2H), 
7.54-7.64(m, 2H), 10.60(s, IH), 13.80(s, IH) . 

After N-methylaniUne(0.S4.1, S.lSn^ol) was added to a 
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mixture solution of 6-ethyl-4- (1,2,3, 4-tetrahydroiso 
quinoline-2'yl ) -2-chloropyriinidine ( 0 . 7g, 2 . 56ininol ) and 
diinethylfonnainide(5ml), 0*56g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
5 of Example 1. 
yield: 57% 
M.P. : 98-100*»C 

^H-NMRCCDClj): 6 1 .24-1 .40(m, 3H), 2.83(tt, 2H) , 3.16-3.24(m, 
2H), 3.65(tt, 2H), 3.89(8, 3H), 4.53(6S, 2H), 6.00(bs, 1H), 
10 6,85(d, IH), 7.05^7.55(m, 8H), 13.40(s, IH). 

Example 40; Synthesis of 6-ethvl--2- f 2-methvlphenvlamino>-4- 
U , 2 , 3 . 4-tetrahvdroi sQQuinolin-2-vl )Dvrimidine hydrochloride 

15 After 2-methylaniline(0 .55ml, 5.15mmol) was added to a 

mixture solution of 6-ethyl-4- (1,2,3 , 4-tetrahydroiso- 
quinoline-2-yl ) -2-chloropyriraidine ( 0 . 7g, 2 . 56mmol ) and 
dimethylforraamide(5ml) , 0.23g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 

20 of Example 1. 
Yield: 24% 
M.P.: 153-155^C 

''H-NMR(CDCl3) : 6 1.37-1.47{m, 3H), 2.50(6, 3H), 2.74-2.76(m, 
2H), 2.97(tt, 2H), 3.87(tt, 2H), 4.76(bs, 2H), 5.98(ss, IH) , 
25 7.10-7.28(m, 7H), 7.70{t, IH), 9.82(s, IH), 14.17(s, IH) . 

Example 41 : Synthesis of 5 . 6-dimethvl-2- f 2-methvl-4-f luoro- 
phenvlamino >-4- (1,2.3, 4-tetrahydroisoauinolin-2~yl \ - 
pvrimidine hydrochloride 

30 

Step 1 : 5 , 6-dimethyl-4- (1,2,3, 4-tetrahydroiBoquinolin- 
2 -yl ) -2 -chloropyrimidine 

In accordance with the same procedure as in Step 1 of 
35 Example 1, except that 1 , 2 , 3 , 4-tetrahydroisoquinoline ( 2 . 9g, 
23mmol) and 5 , 6-dimethyl-2 , 4-dichloropyrimidine ( 3 . 8g, 
21mmol) and 1 , 2 , 3 , 4-tetrahydroiBoquinoline( 2 . 9g, 23mmol) 
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10 



prepared in Step 1 of Example 12 were used as starting 
Lterials, 3.95g of the titled compound was prepared, 
(Yield: 68.7%) 

ateo 2- 5,6-Dimethyl-2-(2-n,ethyl-4-fluorophenylamino)-4- 
( 1 , 2 , 3, i-tetrahydroisoquinolin-2-yl )pyriinidine hydrochloride 

After 4-fluoro-2-methylaniline(0.8inl, 7mmol) was added 

to a mixture solution of 5,6.dimethyl-4-(l,2, 3 4-tetrahydro 

isoquinoline-2-yl)-2-chloropyrimidine(1.0g, 3.6mmol) and 

,,,v IX n dfln nf the titled compound was 
dimethylformamxde(lOml), 0.58g of the titie f 

obtained in accordance with the same procedure as xn Step 2 
of Example 1. 
yield: 44% 
^^ MP* 190-193**C 

iH-KMR<DMSO-d,): 6 2.17(s, 3H,, 2.30(s, 3H) 2 36<s, 3H) 
2.90(t. 2H). 3.80(t, IH). 4.75(s, 2H), 7.08-7. 19(m, 6H). 
7.70(m, IH), 9.63(6, IH), 13.62(6, IH) . 

20 Example_42: ^vr->--^° ,.,.,,^^,,,.1 ■7-(4-f Inorophepyl- 

After 4-fluoroaniline(0.7ml, 7.4mmol) was added to a 
25 mixture solution of 5,6-dimethyl-4-(l,2,3,4-tetrahydroxso 
Xnolin-^-yD-^-chloropyrimidined.Og, 3.6n.ol) and 
riletiylfol™ide(Sml), 0.67g of the titled compound wa 
o'ained in accordance with the same procedure as xn Step 2 
of Example 1 . 
30 Yield: 48% 

M.P.: 251~253**C 

3.94(t, 2H), 4.87(s, 2H), 7.35(m, 6H), 7.65(m, 2H). 10.39(s, 
IH), 13.20(bd, IH). 
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hydrochloride 

After N-methylaniline(0.B4inl, 7.8nimol) was added to a 
mixture solution of 5, 6-dimethyl-4--(l,2, 3,4-tetrahydroieo 
5 quinolin-2 -yl ) -2-chloropyriinidine ( 1 . Og, 3 • 6nunol ) and 

dimethylfonnainide(5inl) , 0.55g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example 1 • 
Yield: 39% 
10 M.P.: 58-60«C 

^H-NMR(DMSO-d^): 6 2.14(s, 3H), 2.45(6, 3H), 2.83(t, 2H), 
3.64(6, 3H), 3.71(t, 2H), 4,66(8/ 2H), 7.07-7.15(m, 4H), 
7.38-7.54(m, 5H), 12.40(6, IH) , 

15 Example 44 ; Synthesis of 5~methvl-6"ethvl~2- ( 2-methvl"4- 
f luoroDheny lamino) -4- (1,2.3, 4-tetrahvdroisoQuinolin-2-yl > - 
pyrimidine hydrochloride 

Step 1 : 5-Methy 1-6-ethy 1-4- (1,2,3, 4-tetrahydroisoquinolin- 
20 2 -y 1 ) -2 -chloropyriraidine 

In accordance with the same procedure as in Step 1 of 
Example 1, except that 1 , 2, 3, 4-tetrahydroisoquinoline(3 .Sral, 
28mmol ) and 2,4-dichloro-5-methyl-6-ethylpyrimidine(4 . 9g, 
25 2 7.7inmol) prepared in Preparation 4 were used as starting 
materials, 5.0g of the titled compound was prepared. 
(Yield: 66%) 

Step 2: 5-Methyl-6-ethyl"2-(2-methyl-4-fluorophenylamino)- 
30 4- ( 1 , 2 , 3, 4 -tetrahydroisoquinolin-2-yl) pyrimidine 
hydrochloride 

After 4-fluoro-2-methylaniline( 0.5ml, 3.6mmol) was 

added to a mixture solution of 5-methyl-6-ethyl-4- ( 1 , 2 , 3 , 4- 
35 tetrahydroisoquinolin~2-y 1 )-2-chloropyrimidine(0.7g, 
2.4mmol) and dimethylf ormamide(5ml ) , 0.53g of the titled 
compound was obtained in accordance with the same procedure 
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as in Step 2 of Example 1. 
Yield: 53.5% 
M.P,; 192-194*»C 

%-NMR(DMSO-d^): 6 1.25(t, 3H), 2.19(6, 3H), 2-28(6, 3H), 
5 2.68(q, 2H), 2.88(t, 2H), 3.79{t, 2H), 4.75(6, 2H), 7.15(m, 
6H), 7.70(m, IH), 9.80(8, IH) • 

Example 45 : gvnthesis of 5>methvl-6-ethvl--2- U-f luorophenvl- 
amino W4- ( 1 . 2 , 3 , 4-tetrahvdroi8oqu inolin-2-vl ) pvrimidine 
10 hydrochloride 

After 4"fluoroaniline( 0.45ml, 3.6iranol) wae added to a 
mixture solution of 5-raethyl-6-ethyl-4-{l,2,3,4-tetrahydro 
isoquinolin-2-yl )-2-chloropyrimidine(0 . 7g, 2.4mniol) and 
15 dimethylforroainide(5nil) , O.SOg of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example 1. 
Yield: 52.2% 
M.P-: 235-238<»C 

20 '•h-NMRCCDCIj) : 6 1.42(t, 3H), 2.25(6, 3H) , 2.76(q, 2H), 
3.04(t, 2H), 3.90(t, 2H), 4.80(3, 2H) , 6.95-7. 35(m, 6H), 
7.55(m, 2H), 10.50(6, IH), 13.80(bd, IH). 

Example 46 : Synthesis of 5-methvl-6-ethvl-2- (N-methvlphenyl- 
25 amino)-4-f 1 ,2 , 3.4-tetrahvdroi8oquinolin -2-vl>Pvrimidine 
hydrochloride 

After N-methylaniline( 0.40ml, 3.6mmol) was added to a 
mixture solution of 5-methyl-6-ethyl-4- ( 1 , 2 , 3 , 4-tetrahydro 

30 isoquinolin-2-yl ) -2-chloropyrimidine( 0 . 7g, 2 . 4mraol ) and 
dimethylformamide(5ml), 0,50g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example 1 . 
Yield: 52,7% 

35 M.P, : 75-80**C 

^H-NMR(CDCl3): 5 1.32(t, 3H), 2.15(s, 3H), 2.80(t, 2H), 
3.10(m, 2H), 3.60(m, 2H), 3.80(S, 3H), 4.48(s,2H), 6.95(m, 



Printed from Mimosa 02/19/1999 16:51:35 paqe -44- 



wo 96/05177 



PCT/KR95A>010S 



• 43 - 

2H), 7.05-7. 70(111, 7H) . 

EX^mPXg 47? Synthesis of 2-r2> methvl-4-f luorophenvlamino^^ 
4- f 1 . 2 , 3 , 4>tetrahvdroiaoouinolin-2>vl ^cvclopentaf d1- 
5 pvrimidine hydrochloride 

Step 1 : 4- ( 1 , 2 , 3 , 4-Tetrahydroisoquinolin-2 -yl ) -2-chloro 
cyclopenta [ d Jpyrimidine 

10 In accordance with the same procedure as in Step 1 of 

Example 1, except that l,2,3,4-tetrahydroisoquinoline(0.5ml, 
4ininol) and2,4-dichlorocyclopenta(d]pyrimidine(0.79g, 4ramol) 
prepared in Step 3 of Example 29 were used as starting 
materials, 0.58g of the titled compound was prepared. 

15 (Yield: 51%) 

Step 2: 2-(2-Methyl-4-fluorophenylamino)-2-(l,2, 3,4-tetra- 
hydroiBoquinolin-2-yl ) cyclopenta[d)pyrimidine hydrochloride 

20 After 4-f luoro-2-methylaniIine( 0 ,25ml , 2.20mmol) was 

added to a mixture solution of 4- ( 1, 2, 3, 4-tetrahydroiso 
quinolin-2-yl )-4-chlorocyclopenta[d]pyrimidine ( 0, 58g, 
2.0mmol) and dimethylformaraide(5rol) , 0,34g of the titled 
compound was obtained in accordance with the same procedure 

25 as in Step 2 of Example 1 . 
Yield: 41.4% 
M.P.: 170-172*»C 

''H-NMR(DMSO-d^) : 6 2.06(m, 2H), 2.26(s, 3H), 2.90(m, 4H ) , 
3.12(t, 2H), 3.97(t, 2H), 4.90(s, 2H), 7 . 11-7 . 21 (m, 6H) , 
30 9.78(s, IH), 13.25(bd, IH). 

Example 48 : Synthesis of 2~( 2-methvl-4-f luorophenvlamino ) - 
4- ( 1 > 2 , 3 . 4-tetrahvdroisoquinolin-2-vl ) -5 . 6 > 7 , 8~tetrahvdro- 
quinazoline hydrochloride 

35 

Step 1 : 4-( 1,2, 3/ 4-tetrahydroisoquinolin-2-yl ) -2-chloro- 
5,6,7, S-tetrahydroquinazoline hydrochloride 
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in accordance with the same procedure as in Step 1 of 
Example 1, except that a mixture solution of 1,2,3,4-tetra- 
hydroisoquinoline(2.8ml, 22minol), triethylaiaine(3.4ml, 
24nimol), H,H-diiDethylfonnainide(lOinl) and 2,4-dichloro-5,6. 
5 7,8-tetrahydroquinazoline(4.0g, 20inmol) prepared in Step 2 
of Example 32 were used as starting materials, 4.7g of the 
titled compound was prepared. (Yield: 78.4%) 

Step 2: 2-(2-Methyl-4-fluorophenylamino)-4-(l,2,3,4-tetra 
10 hydroisoquinolin-2-yl) -5, 6, 7 , 8-tetrahydroquinazoline 
hydrochloride 

After 4-fluoro-2-methylaniline(0.75ml, 6.6imnol) was 
added to a mixture solution of 4-(l,2, 3,4-tetrahydroiso 
15 quinolin-2-yl ) -2-chloro-5, 6 , 7 , 8-tetrahydroquinazoline ( 0 . 90g, 
3.0mmol) and dimethylformamide(5ml) , 0.36g of the titled 
compound was obtained in accordance with the same procedure 
aa in Step 2 of Example 1. 
Yield: 28% 
20 M.P.: 191-193«C 

iH-NMR(DMSO-dj): 6 1 . 62-1 . 80(bd, 4H), 2.26(8, 3H), 2.65(bd, 
4H), 2.88(t, 2H), 3.84.(t, 2H), 4.78(s, 2H), 7.18(m, 6H), 
7.67(m, IH), 9,72(s, IH), 13.40(bd, IH). 

25 RxainDle49 : g y^^hesis of 2-(4-f luorophftnY^amino)-4-(l,2,3,4- 
^ vyH^^^ cnr rninolin - ^-Y^ ■ 6 ■ 7 . e-tPtr^hYdroquinazoline 

h yrtrnchloride 

After 4-fluoroaniline(0.60ml, 6.3mraol) was added to a 
30 mixture solution of 4-(l,2,3,4-tetrahydroisoquinolin-2-yl)- 
2-chloro-5, 6, 7, 8-tetrahydroquinazoline (0.90g, 3.0mmol) and 
dimethylformamide(5ml), 0.62g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example 1. 
35 Yield: 50% 

M.P.: 215-218*'C 

^H-NMR(DMSO.d,): 6 1 . 62-1 . 74 (bd, 4H), 2.68(m, 4H), 2.95(t, 
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2H), 3.90(t, 2H), 4*86(8, 2H), 7 • 19-7 . 41 (m, 6H), 7.57(in, 
2H), 10.42(6, IH), 11.40(bd, IH), 

Exampte gO; Synthesis of 2- ^N^met hvlphenvlaniino ^ -4- ^ 1 . 2 . ^ , 
5 tetrahYdrQisoquinolin-2-vl >-5 .6,1. e-tetrahvdroauinaznl i 
hydrochloride 

After N-roethylaniline( 0.70ml, 6,3inmol) was added to a 
mixture Bolution of 4-{l, 2, 3,4-tetrahydroi6oquinolin-2-yl )- 

10 2->chloro-5,6,7,8-tetrahydroquina2oline(0.90g, 3.0inmol) and 
dimethyl fonnainide( 5ml), 0.48g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example 1 . 
Yield: 39% 

15 M.P.: 164-167<>C 

^H-NMR(DMSO-d^): 6 1 . 59-1 . 74 (bd, 4H), 2,64(t, 2H), 2.78(m, 
4H), 3.51(6, 3H), 3.78(t, 2H), 4.72(s, 2H), 7.19-7.17(m, 
4H), 7.38-7.50(m, 5H), 12.18(bd, IH). 

20 Example 51 : Synthesis of 2- ( 2-methvlphenvlamino ) -4- ( 1 ,2,3,4- 
tetrahvdroisoauinol in-2-vl ) >-5 , 6 , 7 , 8-tetrahvdroQuina2oline 
hydrochloride 

After 2-methylaniline( 0,30ml, 2.7mmol) was added to a 
25 mixture solution of 4- ( 1 , 2 , 3 , 4-tetrahydroisoquinolin-2-yl ) - 
2-chloro-5 ^ 6,7, 8-tetrahydroquina2oline( 0 . 75g, 2 . 5mmol ) and 
dimethylforraamide(5ml) , 0.50g of the titled compound was 
obtained in accordance with the same procedure as in Step 2 
of Example 1 . 
30 Yield: 49% 

M-P.: 173-175*»C 

^H-NMR(DMS0--d6): 6 1 . 63-1 . 77 (bd, 4H), 2.32(s, 3H), 2.65(m, 
4H), 2.88(t, 2H), 3.85(t, 2H), 4,80(s, 2H), 7.09-7. 32(m, 
7H), 7.72(m, IH), 9.67(s, IH), 13.43(bd, IH). 

35 

Example 52 ; Synthesis of 6-methvl-2-f 2-methvl~4'-f luoro- 
phenylamino ) -4- f 7-methvl-4 .5,6, 7-tetrahvdrothieno r 2 , 3-c 1 - 
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tiTTlrUn ^-yMPY^^'-'^^dine hydrochloride 

Step l; 6-Methyl-4-(7-methyl-4,5,6,7-tetrahydrothieno 

1 2 , 3-c]pyridin-6-yl ) -2-chloropyrimidine 

^ in accordance with the same procedure as in Step 1 of 

Example 1, except that 2;4-dichloro-6-methylpyrimidine(3.1g, 
19ncnol) and 7-methyl-4,5,6,7-tetrahydrothienot2,3-c]pyrid.ne 
(2.9g, 19nunol) in Preparation 1 were used as starting 

10 materials, 2.2g of the titled compound was obtained as wh.te 
crystal. (Yield: 41%) 

Step 2: 6-Methyl-2-(2-inethyl-4-fluorophenylainino)-4-(7- 
methyl-4 .5,6. 7-tetrahydrothieno[ 2 , 3-c ] pyridin-6-yl ) - 
15 pyrimidine hydrochloride 

After 4-fluoro-2-inethylaniline( 0.5ml, 4.6minol) was 
added to a mixture solution of 6-methyl-4-(7-methyl-4 5,6 7- 
tetrahydrothieno[2,3-c)pyridin-6-yl)-2-chloropyrimxd.ne{0. 

20 7g 2.5mmol) and dimethylformamide(lOml), 0.45g of the 
t!;ied compound was obtained in accordance with the same 
procedure as in Step 2 of Example 1. 
Yield: 44.4% 
M.P.: 120-121'C 

25 ^H-NMR(CDCl3): S 1.54(dd, 3H), 2.40(S. 3")' 2-48(s, H . 
2.68(m. IH). 2.80(m, IH). 3.30,mm, IH) , 4. 5 dd H). 
5 48(qg, IH), 6.02(d, IH) , 6.78(m, IH), 6.95(m, 2H), 7.20(t. 
IH), 7.50(m, IH), 9.80(6, IH), 14.20(bs, IH). 

30 gxaiBEle^-- Syn ! ^ ^ . i . of 6-mPth y1 -4- ( 7-methY l - A , ^ , 6 , 7-tetra- 

After 4-fluoroaniline(0.4ml, 3.7mmol) was added to a 
35 mixture solution of e-ethyl-4- (7-methyl-4 . 5 , 6 , 7-tetrahydro 
thienor2,3-c]pyridin-6-yl)-2-chloropyrimidine(0.7g, 2.5mmol) 
t.hieno[2,J cjpy q 7a of the titled compound was 

and dimethyl formamide( 10ml), 0.7g ot tne 



Pi-i,it:ed Ei-om Mimosa 02/19/1999 16:51:35 paoe -4 



W0 96A)S177 



PCr/KR95/00105 



- 47 - 

obtained in accordance with the eame procedure as in Step 2 
of Example 1. 
Yield: 71.6% 
M,P.: 210-212^C 

5 ^H-NMR(CDCl3): 6 1.80(dd, 3H), 2.42{s, 3H) , 2.80(m, 2H), 
3.40(nun, IH), 4.60(dd, IH), 5.60(nun, IH), 6.08{d, IH), 
6.80(in, IH), 7.08(t, 2H), 7.21(in, IH), 7.55(in, 2H), 10.40(s, 
IH), 13.80(s, IH), 

10 Example 54 ; Synthesis of 6»-methvl-2-> f N-methylphenvlamino^ -4- 
( 7-methyl-4 , 5 > 6 > 7-tetrahvdrothieno r 2 , 3-c Ipvr idin- 6«vl ) - 
pvrimidine hydrochloride 

After N-methylaniline( 0.45ml, 4.05mmol) was added to a 
15 mixture solution of 6-methyl-4-(7-methyl-4 , 5, 6, 7-tetrahydro 
thieno[ 2, 3-c ]pyridin-6-yl ) -2-chloropyrimidine ( 0 . 7 5g, 
2.7mmol) and dimethylformamide( 10ml) , 0.52g of the titled 
compound was obtained in accordance with the same procedure 
as in Step 2 of Example 1. 
20 Yield: 49.7% 

M.P.: 175-178°C 

iH"NMR(CDCl3): 6 1.38(dd, 3H), 2.50(bs, IH), 2.68-3.05(m, 
4H), 3.45(m, IH), 3.90(b, 3H), 4.27(dd, IH) , 5.30(qq, IH), 
6.02(d, IH), 6.78(d, IH), 7.10-7.35(m, 4H), 7,38-7. 55(m, 
25 2H), 13.50 (bs, IH). 

Example 55 ; Synthesis of 5 . 6-dimethyl-2" f 2-methyl-4-f luoro- 
phenvlamino ) -4- ( 7-methvl-4 ,5,6. 7-tetrahvdrothienor 2 , 3-c 1 - 
PVridin-6-vl 1 pvrimidine hydrochloride 

30 

Step 1; 5, 6-Dimethyl-4- (7-methyl-4 , 5 , 6, 7-tetrahydrothieno 
1 2 , 3-c ]pyridin-6-yl ) -2-chloropyrimidine 

In accordance with the same procedure as in Step 1 of 
35 Example 1, except that N,K-dimethylf ormamide(20ml ) , 
5, 6-dimethyl-2/ 4-dichloropyrimidine(2. 8g, 16mmol) prepared 
in Step 1 of Example 12 and 7-methyl-4 , S , 6, 7-tetrahydro 
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thienoI2,3-c]pyridine (2.7g, 17.6ini«ol) in Preparation 2 were 
used as starting materials, 1.85g of the titled compound was 
prepared. (Yield: 39.4%) 

5 Step 2: 5,6-Diinethyl-2-<2-niethyl-4-fluorophenylamino)- 
4- ( 7-roethyl-4 ,5,6, 7-tetrahydrothieno[ 2 , 3-c ]pyridin-6-yl ) 
pyriraidine hydrochloride 

After 4-fluoro-2-inethylaniline( 0.5ml, 4.6mmol) was 
10 added to a mixture solution of 5, 6-diInethyl-4-(7-methyl- 
4 , 5 , 6 , 7 -tetrahydrothieno 1 2 , 3-c]pyridin-6-yl ) -2-chloropyrim 
idine(0.68g, 2.3mmol) and dimethylformamide{5nil) , 0.12g of 
the titled compound was obtained in accordance with the eame 
procedure as in Step 2 of Example 1. 
15 Yield: 12.4% 
M.P.: >240°C 

^H-NMR(CDClj): 6 1.60(d, 3H), 2.22(6, 3H) , 2.43(s, 3H), 
2.55(s, IH), 2.72(bd, IH), 2.80(m, IH), 3.48(m, IH), 4.30(m, 
IH), 5.5e(q, IH), 6.76(d, IH), 6.90(m, 2H). 7.18(d, IH), 
20 7.44(m, IH), 9.55{S, IH), 14.36(b, IH). 

Rv.n.nle 56 ; c y»^H..-i« of 5-mPl-hYl -?- ( ?->n^thYl-4-f luoro- 
^ ^-.^y, ^r W-^.i 7-methv 1-4.5,^,7 -tetrah yHrot h i eno f 2 , 3-q 1 - 
^„^^^^ y,->;-Yl ^-6-et >^Yipvrlmidine hydrochloride 

Step 1: 5-Methyl-4-(7-methyl-4,5,6,7-tetrahydrothieno 
l2,3-c]-pyridin-6-yl)-6-ethyl-2-chloropyrimidine 

In accordance with the same procedure as in Step 1 of 
30 Example 1, except that triethylamine( 2 . 2ml ) , N,N-dimethyl 
formamide(20ml), 2.4-dichloro-5-methyl-6-ethylpyrimidine 
(2.7g. U.lmmol) prepared in Preparation 4 and 7-methyl- 
4 5,6,7-tetrahydrothieno[2,3-c]pyridine(2.4g, 15.7mmol) 
prepared in Preparation 1 were used as starting materials, 
35 2.23g of the titled compound was prepared. (Yield: 51.3%) 



25 



Step 



2 : 5-Methyl-2- ( 2-methyl-4-f luorophenylamino) -4- 



Pi-inced from Mimosa 02/19/1999 16:51:3& page -50- 



wo 96/05177 



PCT/iCR9S/00105 



- 49 - 

( 7-methyl-.4 ,5,6, 7-tetrahycirothieno[ 2 , 3-c]pyridin-6-yl ) - 
6-ethylpyriinidine hydrochloride 

After 4.fluoro-2-inethylaniline(0 ,511111, 4.59imnol) was 
5 added to a mixture solution of 5-inethyl-4- ( 7.methyl-4, 5^ 6, 7- 
tetrahydrothieno[2 , 3-c]pyridin-6-yl) -6-ethyl~2-chloropyriin 
idine(0,74g, 2,4mmol) and diinethylfonnainide(5ml) , O.lSg of 
the titled compound was obtained in accordance with the same 
procedure as in Step 2 of Example 1. 
10 Yield: 14.4% 

M.P.: 178-180«>C 

^H-NMR(DMSO-d^ + TFA) : 6 1.07(t, 3H), 1.75(d, 3H), 1.95(6, 
3H), 2.21(s, 3H), 2.35(m, 2H), 2.61(q, 2H), 3.34(m, 2H), 
5.05(m, IH), 6.81(d, IH), 6,83-7. 20(m, 3H), 7.50(d, IH) . 

15 

Example 57: Synthesi s of 6~methvI«4-r2-methvl-4-f luoro- 

phenvlamino)-2-(l-methv l-i.2. 3.4^tetrahvdroisoauinolin> 
2-vl)pyrimi dine hydrochloride 

20 Step 1: 6-Methyl-2-chloro-4-hydroxypyrimidine 

To a mixture solution of 6-methyl-2, 4-dichloro 
pyrimidine (25g, 0,153mol) in tetrahydrofurane( 170ml) was 
added IN-NaOH solution ( 420ml ) and stirred for 48 hours at 

25 room temperature. The reaction mixture was washed with 
ethyl ether to remove impurities, acidified with 
hydrochloric acid, and then extracted with ethyl acetate. 
The ethyl acetate layer was dried over anhydrous sodium 
sulfate, concentrated under reduced pressure to give 13, 5g 

30 of titled compound as yellow solid form. (Yield: 66,7%) 

Step 2 : 6-Methyl-2- ( 1-methyl- 1 , 2 , 3, 4-.tetrahydroisoquinolin- 
2 -y 1 ) - 4 -hydroxypyrimidine 

35 A mixture solution of 6-methyl-2-chloro-4-hydroxy- 

pyrimidine (6g, 37.5mmol) prepared in the above Step 1, 
1-methyl-l ,2,3, 4-tetrahydroisoquinoline ( 1 1 . 6g, 78 . 8mmol ) and 
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N^N-dimethylfonoamideOOml) was stirred at 120 for 2 hours 
end cooled to give a solid. The resulting solid was 
dissolved in a mixture solution of dichloromethane and 
methanol and the undissolved materials were filtered off. 
5 The filtrate residue was washed many times with water, dried 
over anhydrous sodium sulfate, concentrated under reduced 
pressure to give 7.1g of titled compound. (Yield: 74.1%) 

Step 3 : 6-Methyl-2- ( X-methyl- 1,2,3, 4-tetrahydroisoquinolin- 
10 2-yl)-4-chloropyrimidine 

A mixture solution of 6-roethyl-2-(l-raethyl-l, 2,3,4- 
tetrahydroiBoquinolin-2-yl)-4-hydroxypyrimidine(7.0g, 
27.4mmol) prepared in the above Step 2, phosphorous 
15 oxychloride(30ml) and N,N-dimethylaniline(2.3ml) was stirred 
at 90-'C for 2 hours and cooled. The reaction mixture was 
added to ice water and basif ied with sodium bicarbonate and 
then was extracted with ethyl ether. The ethyl ether layer 
was dried over anhydrous sodium sulfate, and concentrated 

A .^T-ocBMre to aive 4.5g of titled compound. 
20 under reduced pressure to yj.vc t. a 

(Yield: 60%) 

Step 4: 6-Methyl-4-(2-methyl-4-fluorophenylamino)-2- 
( 1-methyl-l ,2,3, 4-tetrahydroisoquinoUn-2-yl)pyrimidine 
25 hydrochloride 

2-Methyl-4-fluoroaniline(l.lml, 10.2nnnol) was added to 
a mixture solution of 6-methyl-2-(l-methyl-l,2,3,4-tetra 
hydroisoquinolin-2-yl)-4-chloropyrimidine(1.5g, S.Smmol) and 

30 dimethylformamide(ioml). The reaction solution was stirred 
for 3 hours and cooled to room temperature. The reaction 
mixture was diluted with dichloromethane and washed with 
water. Dichloromethane layer was separated, basif ied with 
aqueous sodium hydroxide solution, washed with water, and 

35 dried and concentrated in vacuo. The resulting residue was 
purified with silica gel column chromatography to give a 
free base form of titled compound as an oily form. The free 
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base form of titled compound was dissolved in ethyl ether, 
then hydrochloric acid was added thereto. The resulting 
solid was filtered, dried under reduced pressure to give 
0.9g of titled compound. 

5 Yield: 41% 

M.P.: 157-160°C 

''H-NMR(DMSO-d^): 6 1.42{bs, 3H), 2.25(b, 3H), 2.40(6, 3H), 
2.90(bs, 2H), 3,55(bs, IH), 4.40(b8, IH), 5.60(bB, IH) , 
6.40(8, IH), 7.00.7.30(m, 6H) , 7.40(bB, IH), 10.60(bs, IH), 
10 12.35(bs, IH). 

Example 58; Synthesi s of 6-roethvl-4- U-f luoroDhenvlamino>->2» 
( l-methvl-l . 2 > 3 . 4-tetrahvdrois oQuinolin-2-vl >Dvrimidine 
hydrochloride 

15 

After 4-fluoroaniline(0*8ml, 8.4minol) was added to a 
mixture solution of 6-methyl-2- ( 1-methyl- 1 ,2,3, 4-tetra- 
hydroisoguinolin-2-yl)-4-chloropyrimidine{1.5g, 5.5mmol) and 
dimethylformamide(lOml) , l.lg of the titled compound was 
20 obtained in accordance with the same procedure as in Step 4 
of Example 57. 
Yield: 52% 
M.P.: 165-167°C 

^H-NMR(DMSO-d^) : 6 1.5B(d, 3H), 2.50(6, 3H), 3.00(bs, 2H), 
25 3.60(b6, IH), 4.50(bs, IH), 5.75(bB, IH), 6.38(b6, IH), 
7.00-7.50(m, 6H), 7.75(b6, 2H), 11.20(b6, IH), 12.3B(b6, 
IH). 

Example 59 : Synthesis of 6-methvl-4-(2"methvl-4-f luoro- 
30 phenvlamino ) -2- f 7-methvl-4 ,5.6. 7 -tetrahvdrothienof 2 , 3-c 1 - 
pyridin-6-vHpvrimidine hydrochloride 

Step 1: 6-Methyl-2-(7-methyl-4,5,6,7-tetrahydrothieno[2,3-c] 
pyridin-6-yl )-4-hydroxypyrimidine 

35 

In accordance with the same procedure as in Step 2 of 
Example 57, except that 6-methyl-2-chloro-4-hydroxy- 
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pyriniidine(6g, 37.5ininol) prepared in Step 1 of Example 57, 
and 7-methyl-4 ,5,6, 7-tetrahydrothieno [ 2 , 3-c ]pyr idine 
(12.07g, 78.75inmol) prepared in preparation 1 were used as 
starting materials, 6.9g of the titled compound was 
5 prepared. 
(Yield: 70%) 

Step 2: 6-Methyl-2-(7-methyl-4,5,6,7-tetrahydrothieno- 
1 2 , a^clpyridine-e-yl > -4-chloropyrimidine 

10 

In accordance with the same procedure as in Step 3 of 
Example 57, except that 6-methyl-2-(7-roethyl-4,5, 6, 7-tetra 
hydrothieno[ 2 , 3-c)pyridin-6-yl )-4-hydroxypyrimidine ( 6 . 5g, 
24.9mmol) prepared in the above Step 1 was used as a 
15 starting material, 4*5g of the titled compound was prepared • 
(Yield: 70%) 

Step 3: 6-Methyl-4-(2-methyl-4-f luorophenylamino)-2-(7- 
methyl-4,5, 6,7-tetrahydrothieno[2,3-c)pyridin-6-yl)- 
20 pyrimidine hydrochloride 

After 2-methyl-4-fluoroaniline( 0.38ml, 3.42mmol) was 
added to a mixture solution of 6-methyl-2-'(7-methyl-4, 5, 6,7-' 
tetrahydrothieno[ 2 , 3-c ] pyridin-6-yl ) -4-chloropyrimidine 
25 (0.5g, l.emmol) and dimethylf ormamide( 10ml) , 0-35g of the 
titled compound was obtained in accordance with the same 
procedure as in Step 4 of Example 57. 
Yield: 48% 
M.P.: 135-137°C 

30 ''H-NMR(CDCl3): 6 1.43(bs, 3H), 2.22(s, 3H), 2.42(s, 3H), 
2.70(bs, 2H), 3.36(bs, IH), 4.65(m, IH), 5.70(m, IH), 
6.38(bs, IH), 6.85(d, IH), 7.04-7,30(m, 2H) , 7.34-7.50(m, 
2H), 10.58(bs, IH), 12.42(bs, IH). 

35 Example 60 : ^^ y^thesis o f 6-inethvl>4- f 4-f luorophenylamino) ■>2- 
( 7-inethvl-A , r - 7-tetrahvdroth ienQ f 2 . 3-c lPVridin-6-vl ) - 
pyrimidine b yrirnchloride 
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After 4-fiuoroaniline(0.26ml, 2.74roraol) was added to a 
mixture solution of 6-inethyl-2-(7-inethyl-4,5, 6,7-tetrahydro 
thieno [ 2 , 3 -c Jpyridin- 6-yl ) -4-chloropyriinidine ( 0 • 5g, 1 . Smmol ) 
and dimethyl foxTnainide(10n\l), 0.30g of the titled compound 
5 was obtained in accordance with the same procedure as in 
Step 4 of Example 57. 
Yield: 42.6% 
M.P.: 245-247»C 

''H-NMRtDMSO-d^): 6 1.58(d, 3H), 2.42<B, 3H), 2,81(in, 2H), 
10 3.48(m, IH), 4.64(m, IH), 5.75(in, IH), 6.25(s, IH), 6.90(d, 
IH), 7.30(t, 3H), 7.42(d, 2H), 7.70(ro, 2H) . 

Example 61: Synthesis of 6-ethvl-'2-f 2-methvl-4-f luorophenvl- 
amino > -4- ( l -methvl-1 .2,3. 4-tetrahYdroiBoquinolin>2-vl ^ - 
15 pvrimidine hydrochloride 

Step 1: 6-ethyl-2-chloro-4-hydroxypyrimidine 

In accordance with the same procedure as in Step 1 of 
20 Example 57, except that 6-ethyl-2 , 4-dichloropyrimidine 
(27.08g, 0.153mol) prepared in Preparation 2 was used as a 
starting material, 14. 6g of the titled compound was 
prepared. (Yield: 66.7%) 

25 Step 2: 6-Ethyl-2- ( 1-methyl-l, 2 , 3 , 4-tetrahydroisoquinolin- 
2-yl)-4-hydroxypyrimidine 

In accordance with the same procedure as in Step 2 of 
Example 57, except that 6-ethyl-2-chloro~4-hydroxy- 
30 pyrimidine (7,0g, 37.5nunol) prepared in the above Step 1 and 

1 - methyl- 1 , 2,3, 4-tetrahydroisoquinoline( 11 . 04g, 75mmol ) were 
used as starting materials, 8.1g of the titled compound was 
prepared. (Yield: 80%) 

35 Step 3: 6-Ethyl-2- ( 1 -methyl-1 , 2 , 3 , 4-tetrahydroisoquinolin- 

2- yl ) -4-chloropyrimidine 
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in accordance with the same procedure ae in Step 3 of 
Example 57, except that 6-ethyl-2-(l-methyl-l,2.3,4-tetra 
hydroi8oquinolin-2-yl ) -4-hydroxypyriinidine( B . Og, 29 . 7nunol ) 
prepared in the above Step 2 was used as a starting 
5 material, 4.9g of the titled compound was prepared. (Yield: 
57.3%) 

Step 4: 6-Ethyl-4-(2-methyl-4-fluorophenylamino)-2-(l- 
methyl-1 , 2, 3, 4-tetrahydroisoquinolin-2-yl )pyrimidine 
10 hydrochloride 

After 2-methyl-4-fluoroaniline( 1.1ml, 10.2mmol) was 
added to a mixture solution of 6-ethyl-2-(l-methyl-l, 2,3,4- 
tetrahydroi8oquinolin-2-yl)-4-chloropyrimidine(2.0g, 
15 7.0mmol) and diroethylformamide(lOml) , l.lg of the titled 
compound was obtained in accordance with the same procedure 
as in Step 4 of Example 57. 
Yield: 38% 
M.P.: 123-125»C 

20 iH-NMR(DMS0-d4): 6 1.16-1.57(m, 6H), 2.27(s, 3H). 2.77-2.94 
(m, 4H), 3.50(bs, IH), 4.40(bs, IH), 5.63(b6, IH), 6.45(6, 
IH), 7.08-7.52(m, 7H), .10.61(6, IH), 12.27(s, IH). 

RvamDle62 ! ^ y"^'^"«^« °f 6 -^i-hvl-4-(2-niPthv1 -4-f luorophenyl- 
25 ,.n.i no^ -2- ( 1 . ? ^ 4-tetrah v Hroi Boouinoli n-2-vl >pyrimidine 
hyHi ^ochloride 

Step 1: 6-Ethyl-2-( 1,2,3, 4-tetrahydroisoquinolin-2-yl)- 
4-hydroxypyrimidine 



30 



35 



in accordance with the same procedure as in Step 2 of 
Example 57, except that 6-ethyl-2-chloro-4-hydroxy 
pyrimidine(7.0g, 37.5mmol) prepared in Step 1 of Example 59 
and i,2,3,4-tetrahydroisoquinoline(9.4ml, 75mmol) were used 
as starting materials, B.lg of the titled compound . was 
prepared. (Yield: 84.6%) 
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Step 2 : 6-Ethyl-2-{ 1 ,2,3, 4-tetrahydroi8oquinolin-2-yl ) - 
4-chloropyrimidine 

In accordance with the same procedure as in step 2 of 

5 Example 57, except that 6~ethyl-2- ( 1, 2 , 3 , 4-tetrahydroiBO 
quinoline-2-yl)-4-hydroxypyriinidine{8.0g, 31.3ininol) prepared 
in the above Step 1 was used as a starting material^ 4.7g of 
the titled compound was prepared. (Yield: 55%) 

10 Step 3 : 6-Ethyl-4-(2-methyl-4-f luorophenylamino )-2-{ 1, 2, 
3, 4-tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride 

After 2-methyl-4-f luoroaniline ( 0 . 35ml , 3 * 15mmol ) was 
added to a mixture solution of 6-ethyl-2-(l,2,3,4-tetrahydro 

15 isoquinolin-2 -yl ) -4-chloropyriraidine ( 0 . 40g, 1 . 4 6mmol ) and 
dimethylformamide( 10ml) , O.Slg of the titled compound was 
obtained in accordance with the same procedure as in Step 4 
of Example 57. 
Yield: 88% 

20 M.P.: 122-124*'C 

''H-NMR(DMSO-d^) : 6 1.30(q, 3H); 2.24(s, 3H), 2.74-2.95(m, 
4H), 3.88{t, 2H), 4.83(s, 2H), 6.44(s, IH), 7.05-7.55(m, 
7H), 10.62(s, IH), 12.30(s, IH). 

25 Example 63 : Synthesis of 6-ethvl-4- ( 4-f luorophenvlamino ) -2- 
(1/2,3, 4-tetrahydroisoauinolin-2-yl)pvrimidine hydrochloride 

After 4-fluoroaniline( 0.30ml, 3.17nmiol) was added to a 
mixture solution of 6-ethyl-2- { 1 , 2 , 3, 4-tetrahydroiso 

30 quinolin-2-yl ) -4 -chloropyrimidine ( 0 . 40g, 1 . 46mmol ) and 
dimethylf ormamide{ 10ml )., 0.44g of the titled compound was 
obtained in accordance with the same procedure as in Step 4 
of Example 57. 
Yield: 78% 

35 M.P.: 124-126<^C 

''h-NMRCCDCIj) : 6 1.41(q, 3H), 2.70-2.95(m, 4H), 4.05(bs, 2H), 
4.95(s, 2H), 6.16(s, IH), 6 . 35-6 . 80 ( i:, 2H), 7,04-7.14(m, 
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prepared. (Yield: 55%) 

Step 3 : 5, 6 -Dimethyl- 2- ( l-methyl- 1 ,2,3, 4-tetrahydroi6o 
quinolin-2-yl ) -4-hydroxypyriinidine 

5 

In accordance with the same procedure as in Step 2 of 
Example 57, except that 5, 6-dijnethyl-2-chloro-4-hydroxy 
pyrimidine(6.0g, 37.8mmol) prepared in the above Step 2 was 
used as a starting material, 7.6g of the titled compound was 
10 prepared. (Yield: 75%) 

Step 4: 5, 6-Dimethyl-2-(l-methyl-l,2,3,4-tet^ahydro- 
isoquinolin-2-yl)-4-chloropyrimidine 

15 In accordance with the same procedure as in Step 3 of 

Example 57, except that 5 , 6-dimethyl-2-( 1-methyl-l , 2, 3, 4- 
tetrahydroisoquinolin-2-yl ) -4'hydroxypyrimidine ( 7 • Og, 
26mmol) prepared in the above Step 3 was used as starting 
material, 3.9g of the titled compound was prepared. 

20 (Yield: 52%) 

Step 5: 5,6-Dimethyl74--(2-methyl-4-f luorophenylamino)-2- 
( 1-methyl-l , 2,3, 4-tetrahydroisoquinolin-2-yl )pyrimidine 
hydrochloride 

25 

After 2-methyl-4-fluoroaniline( 0.7ml, 6.3nunol) was 
added to a mixture solution of 5, 6-dimethyl-2- ( 1-methyl- 
1,2,3, 4-tetrahydroisoquinolin-2 -yl ) -4-chIoropyrimidine (0.8 
5g, 3.0mmol) and diraethylf ormamide( 10ml ) , 0.9gof the titled 
30 compound was obtained in accordance with the same procedure 
as in Step 4 of Example 57 . 
Yield: 72.6% 
M.P. : 208-211°C 

^H-NMR(DMSO-d^) : 6 1.28(d, 3H), 2.16(s, 3H) , 2,18(s, 3H), 
35 2.55(s, 3H), 2.B0(bd, 2H), 3.42(bd, IH), 4.34(bd, IH), 
5.44(bd, IH), 7.02(bd, IH), 7.24(ni, 6H), 9.65(6, IH), 
12.30(bd, IH). 
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Example 66 ; Synthesis of (R>-5 > e-diroethyl-^-f 2~inethvl- 
4-f luorophenvlamino>-2~ri-inethvl-l ,2, 3, 4>tetrahvdro- 
isQ quinolin-2>vl)Pvrimidine hydrochloride 

5 Step 1: (R)-5,6-Dimethyl-2-(l-inethyl-l,2,3,4-tetrahydro- 
isoquinoline-2-yl)-4-hydroxypyriinidine 

In accordance with the same procedure as in Step 2 of 
Example 57, except that 5, 6-diinethyl-2-chloro-4-hydroxy 
10 pyrimidine(6.0g, 37.8imnol) prepared in Example 60 and 
(R) -1 -methyl- 1 , 2,3, 4-tetrahydroisoquinoline( 11 • 7g, 7 9. Smmol ) 
were used as starting materials, 7.0g of the titled compound 
was prepared, (Yield: 68.8%) 

15 Step 2: (R)-5, 6-Dimethyl-2~(l-methyl-l, 2, 3, 4-tetrahydro- 
iBoquinolin-2-yl)-4-chloropyrimidine 

In accordance with the same procedure as in Step 3 of 
Example 57, except that (R) -5, 6-dimethyl-2- ( 1-methyl- 
20 1,2,3, 4-tetrahydroisoquinolin-2-yl ) -4-hydroxypyrimidine 
(7.0g, 26ramol) prepared in the aboye Step 1 was used as a 
starting material, 3.2g of the titled compound was prepared. 
(Yield: 42.8%) 

25 Step 3: ( R) -5 , 6-Dimethyl-4-(2-methyl-4-f luorophenylamino) - 
2- ( 1-roethyl- 1 ,2,3, 4-tetrahydroisoquinolin-2-y 1 )pyrimidine 
hydrochloride 

After 2-methyl-4-f luoroaniline( 0 . 82ml , 7 . 35mmol ) was 
30 added to a mixture solution of (R) -5, 6-dimethyl-2- ( 1-roethyl- 
1,2,3, 4-tetrahydroisoquinolin-2-yl )-4-chloropyrimidine( 1 . Og, 
3. Smmol) prepared in the above Step 2 and dimethylf ormamide 
(10ml), 1.2g of the titled compound was obtained in 
accordance with the same procedure as in Step 4 of Example 
35 57. 

Yield: 83% 
M.P.: 207-209°C 
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^H-NMR(DMSO-d^): 6 1.2B(d, 3H) , 2-16(6, 3H) , 2.18(B, 3H), 
2.55(6, 3H), 2.80(bd, 2H), 3,42(bd, IH), 4.34(bd, IH), 
5.44(bd, IH), 7.02(bd, IH), 7.24(in, 6H), 9-65(8, IH), 
12.30(bd, IH). 

5 

Example 67: Synthesis of f , 6->dimethvl-4-(2-^lethvl- 
4-f luorophenvlamino) -2- ( l~methvl-l .2,3, 4-tetrahvdro- 
isoauinolin-2-vl )pvriniidine hydrochloride 

10 Step 1: (S)-5,6-DiiTiethyl-2-(l-methyl-l,2,3,4-tetrahydro- 
isoguino 1 in- 2 ~y 1 ) - 4 -hydroxypyrimidine 

In accordance with the eame procedure as in Step 2 of 
Example 57, except that 5, 6-dimethyl-2-chloro-4-hydroxy- 
15 pyrimidine(6.0g, 37.8ziunol) prepared in Example 60 and 
( S ) -l-methyl-l ,2,3, 4-tetrahydroi8oguinoline ( 1 1 . 7g, 79 . 5iranol ) 
were used as starting materials, 6.6g of the titled compound 
was prepared. (Yield: 64.8%) 

20 Step 2: ( S ) -5 , 6-Dimethyl-2- ( 1-methyl-l , 2 , 3 , 4-tetrahydro- 
isoquinolin-2-yl)-4-chloropyrimidine 

In accordance with the same procedure as in Step 2 of 
Example 57, except that ( S)-5, 6-dimethyl-2- ( 1-methyl- 
25 1,2,3, 4-tetrahydroisoquinolin-2-yl )-4-hydroxypyrimidine 
(7,0g, 26mmol) prepared in the above Step 1 was used as a 
starting material, 3,5g of the titled compound was prepared. 
(Yield: 46.8%) 

30 Step 3: ( S ) -5 , 6-Dimethyl-4- ( 2-methyl-4-f luoropheny lamino ) - 
2- ( 1-methyl-l , 2, 3, 4-tetrohydroisoquinolin-2-yl )pyrimidine 
hydrochloride 

After 2-methyl-4-f luoroaniline( 0 . 82ml , 7 . 35mmol ) was 
35 added to a mixture solution of ( S) -5, 6-dimethyl-2- ( 1-methyl- 
1,2,3, 4-tetrahydroiBoquinolin-2-yl )-4-chloropyrimidine( 1 . Og, 
3.5mmol) obtained in the above Step 2 and dimethylf ormamide 
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(lOml), l.Og of the titled compound was obtained in 
accordance with the same procedure as in Step 4 of Example 
57. 

Yield: 69.2% 
5 M.P.: 208-210»C 

lH-NMR(DMSO-d,): 6 1.28(d, 3H), 2.16(S, 3H), 2.16(6, 3H), 
2.55(s. 3H), 2.80(bd, 2H), 3.42(bd, IH), 4.34(bd, IH), 
5.44(bd, IH), 7.02(bd, IH), 7.24(in. 6H), 9.65(s, IH), 
12.30{bd, IH). 

ExasiEle_68: -^ -r.^y.^.i. of 5 ■ fi-riimethYl-4- ( 4-f moroP^e"Y^- 
. ^ _o_ p -n..t hvl -1 ■ ^ i-^-*itrahvdrni Bonuj npl ip-2-Yl ) - 

15 After 4-f luoroaniline(0.6inl, 6.3n«mol) was added to a 

mixture solution of 5,6-din.ethyl-2-(l-metbyl-l,2,3,4-tetra 
hydroisoquinolin-2-yl ) -4-chloropyrimidine ( 0 . esg , 3 . Ommol ) 
and dimethylfonnamide(lOml), 0.62g of the titled compound 
was obtained in accordance with the same procedure as xn 

20 Step 4 of Example 57. 
Yield: 52% 
M.P.: 246-250»C 

^H-NMR(DMSO-d,): 6 1.40(d, 3H) , 2.18(s, 3H), 2.50(s, 3H). 
2.88(bd, 2H), 3.42(bd. IH), 4.42(bd, IH), 5.62{bd, IH), 
25 7.18(m, 4H), 7.30(t, 2H,, 7.63(q. 2H), 9.70(s, IH), 
12.30(bd, IH). 

E^^smleei: S^m^hesls nf m ^ 6-dimethYl -4-(4-fl'>"ropnepyl- 
Miiinn) - n -^V' Y^-^-^-^ 4-tPfrahYdroisoqnlT,olin-2-Yll- 
30 pyrimidine ^^Y^rnrhloride 

After 4-fluoroaniline(0.6ml, 6.3mmol) was added to a 
mixture solution of (R) -5 , 6-dimethyl-2- ( 1-methyl-l , 2 . 3, 4- 
tetrahydroisoquinolin-2-yl ) -4-chloropyrimidine ( 0 . 85g , 
35 3. ommol) prepared in Step 2 of Example 61 and 
dimethylformamide(lOml), O.SOg of the titled compound was 
obtained in accordance with the same procedure as in Step 
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of Example 57. 
Yield: 41.8% 
M.P.: 245-24B«C 

^H-NMR(DMSO-d^): 6 lMO(d, 3H), 2.18(b, 3H), 2.50(fi, 3H), 
5 2.88(bd, 2H), 3.42<bd, IH), 4.42(bd, IH), 5,62(bd, IH)^ 
7.18(m, 4H), 7.30(t, 2H), 7.63(q, 2H), 9.70(s, IH), 
12.30(bd, IH). 

Example 70 : Synthesis of f S ) -5 . 6-dimethvl-4- f 4*f luorophenvl- 
10 amino) n-methvl-1 . 2.3. 4-tetrahydroi80Quinolin-2-Yl \ - 
pyrimidine hydrochloride 

After 4-fluoroaniline( 0.6ml, 6.3mmol) was added to a 
mixture solution of ( S)-5, 6-dimethyl-2- ( l--methyl-l , 2 , 3, 4- 

15 tetrahydroi8oquinoline-2-yl)-4-chloropyrimidine(0 . B5g, 

B.Ommol) prepared in Step 2 of Example 62 and 
dimethylformamide (lOml), 0.55g of the titled compound was 
obtained in accordance with the same procedure as in Step 4 
of Example 57. 

20 Yield: 46% 

M.P.: 245-247«C 

^H-NMR(DMSO-d^) : 6 1.40(d, 3H), 2.18(6, 3H), 2.50(s, 3H), 
2.88(bd, 2H), 3.42(bd, IH), 4.42(bd, IH), 5.62(bd, IH), 
7. 18(m, 4H), 7.30(t, 2H), 7.63(q, 2H), 9.70(s, IH), 
25 12.30(bd, IH). 

Example 71 : Synthesis of 5 > 6-diinethvl-4- (N-methvlphenvl- 
amino) -2- ( 1-methvl-l , 2,3, 4-tetrahvdroi5oquinolin-2-vl ) - 
pyrimidine hydrochloride 

30 

After N-methylaniline( 0 , 6ml, Smmol) was added to a 
mixture solution of 5, 6-diraethyl-2- ( 1-methyl-l, 2, 3, 4-tetra- 
hydroisoquinolin-2-yl ) -4-chloropyrimidine ( 0 . 7g, 2 , 4mmol ) and 
dimethylf ormamide( 10ml ) , 0.45g of the titled compound was 
35 obtained in accordance with the same procedure as in Step 4 
of Example 57. 
Yield: 47% 
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M.P.: 91-95»C 

1H-NMR(CDC13) : 6 1.32(6, 3H) , 1.64(d, 3H), 1.90(bd, IH), 

2.72(8, 3H), 3.02(bd, IH), 3.25(bd, IH), 3.56(8, 3H), 

3.70(bd, IH), 5.05(b6, IH), 5.78(b8, IH), 7.20(m, 6H), 
5 7.42(in, 3H), 13.44(6, IH). 

ExajSEleTl: synthfisis o f /R^-S.6-d.^1nethvl-4-(N-roettlYlPbeI>Yl- 
,>r. )-r>-l^ -methvl -l .'>..^. 4-tetrahvdroisoquinolin-2-Yl )- 

rvri^ml'aii"* hvdrochioridg 

10 

After N-niethylaniline(0.6inl, Smraol) was added to a 
mixture solution of (R)-5, 6-diinethyl-2-(l-methyl-l, 2,3,4- 
tetrahydroisoquinolin-2-yl)-2-chloropyrimidine ( 0 . 7g, 
2.4nunol) prepared in the Step 2 of Example 61 and 
15 dimethylformamidedOml), O.SOg of the titled compound was 
obtained in accordance with the same procedure as in Step 4 
of Example 57. 
Yield: 52.7% 

M.P.: go-ga^c 

20 Ih-NMR(CDCIj): 6 1.32(s, 3H), 1.64(d, 3H), 1.90(bd, IH) , 
2.72(6, 3H), 3.02(bd, IH), 3.25(bd, IH), 3.56(6, 3H), 
3.70(bd, IH), 5.05{bs, IH), 5.78(b6, IH), 7.20(m, 6H), 
7.42(m, 3H), 13.44(s, IH). 

25 Rxample 73 ; fiy^^healB o f f -5 ■ 6-dimethvl-4-(M-tnethYl- 
pv^^^ yi r.r.^.7. 1 l-me thv1 - 1.2.3. 4-t etra)iYrfroigoq"inolin- 
7-Yi ^pvrimidine hydr ochloride 



30 



After N-methylaniline( 0.6ml, 5mmol) was added to a 
mixture solution of (S)-5,6-dimethyl-2-(l-methyl-l,2,3,4- 
tetrahydroisoquinolin-2-yl)-4-chloropyrimidine(0.7g, 
2.4mmol) prepared in the Step 2 of Example 62 and 
dimethylformamide(lOml). 0.42g of the titled compound was 
obtained in accordance with the same procedure as in Step 4 
35 of Example 57. 
Yield: 44.4% 
M.P.: 91-94»C 
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''H-NMR(CDCl3): 6 1.32{e, 3H), l,64(d, 3H), 1.90(bd, IH), 
2.72(6; 3H), 3.02(bd, IH), 3.25(bd, IH) , 3.56(6, 3H), 
3.70(bd, IH), 5.05(b6, IH), 5.78(bs, IH), 7.20(in, 6H), 
7.42(m, 3H), 13.44(8, IH). 

5 

Example 74 ; Synthesis of 5 . 6-dimethvl-4~(2-Tnethvl~4-f luoro- 
phenvlaroino> ■2~ ( 1,2,3. 4-tetrahvdroisoquinolin-2-Yl ) 
pvrimidine hydrochloride 

10 step 1 : 5, 6-Dimethyl-2- ( 1,2,3, 4-tetrahydroisoquinolin- 
2-yl )-4-hydroxypyriraidine 

In accordance with the same procedure as in Step 2 of 
Example 57, except that 5, 6-dimethyl-2-chloro-4-hydroxy 
15 pyrimidine (6.0g, 37.8mmol) prepared in the Step 2 of 
Example 65 and 1,2,3, 4-tetrahydroi6oquinoline ( 10ml , 
79.9mmol) were used as starting materials, 7.8g of the 
titled compound was prepared. (Yield: 81%) 

20 Step 2 : 5 , 6-Dimethyl-2- (1,2,3, 4-tetrahydroisoquinolin- 
2-yl ) -4-chloropyrimidine 

In accordance with the same procedure as in Step 3 of 
Example 57, except that 5, 6-dimethyl-2-(l,2,3,4-tetrahydro 
25 isoquinolin-2-yl)-4-hydroxypyrimidine(7.0g, 26mmol) prepared 
in the above Step 1 was used as starting materials, 4.1g of 
the titled compound was prepared, (Yield: 57.6%) 

Step 3 : 5 , 6-Dimethyl-4- ( 2-methyl-4-f luorophenylamino ) -2- 
30 (1,2,3, 4-tetrahydroisoquinoline-2-yl )pyrimidine 
hydrochloride 

After 2-methyl-4-f luoroaniline(0.3ral, 2.7mmol) was 
added to a mixture solution of ( 5 , 6-dimethyl-2- ( 1 , 2 , 3 , 4- 
35 tetrahydroisoquinol in- 2 -y 1 ) -4-chloropyrimidine ( 0 . 30g, 
l.Ommol) and dimethylf ormamide( 10ml ) , 0.12g of the titled 
compound was obtained in accordance with the same procedure 
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as in Step 4 of Example 57. 

Yield: 30% 
M.P.: 117-120"C 

iH-NMR(DMSO-d,): 6 2.13(6, 3H), 2.16(6, 3H), 2.52(6, 3H), 
5 2.81(t, 2H), 3.79(t, 2H), 4.74(s, 2H), 7.00(bd, IH) , 
7.09-7.34(10, 6H), 9.16(6, IH), 12.35(8, IH). 

„,^|n^ ^-y-M .?..3.4-«-o<-riihvdro <«» T"""l^"-?-'y^ >PYrm»:vdipe 
10 ^Y^^"'^*'^"^^'^^ 

After 4-fluoroaniline{0.24ml, 2.5ininol) was added to a 
mixture solution of 5,6-diinethyl-2-(l,2,3,4-tetrahydroiso- 
quinolin-2-yl)-4-chloropyrimidine(0.33g, 1.2inmol) and 
15 dimethylformamide(lOml), O.Slg of the titled compound was 
obtained in accordance with the same procedure as in Step 4 
of Example 57. 
Yield: 67% 
M.P.: 128-130°C 

20 iH-NMR(DMSO-d,): 6 2.13(8, 3H), 2.53(s. 3H), 2.90(t, 2H), 
3.93(t, 2H), 4.66(5, 2H), 7.18-7.34(m, 6H), 7.63(m, 2H) , 
9.71(s, IH), 12.20(bd, IH). 

ExamEl^: c y».h..S» of 5 , 6-<iiTnp^hYl-4-(t^-"'^t.hylphenY;L- 
25 .■■^^^^-9-M .2. ^ A-^.^rahvdroi Bonmnnl 1n-?-Yl )PYrin^idine . 

h yrirochloride 

After N-n.ethylaniline( 0.5ml, 4.2mmol) was added to a 
mixture solution of 5,6-dimethyl-2-(l,2,3,4-tetrahydroiso- 

30 quinolin-2-yl)-4-chloropyrimidine(0.6g, 2.0mmol) and 
dimethylformamide(lOml), 0.28g of the titled compound was 
obtained in accordance with the same procedure as m Step 4 
of Example 57. 
Yield: 37% 

35 M.P.: 209-211**C 

^„-NMR(DMSO-d,,: 6 1.24(s, 3H) , 2.41(s, 3H) , 2.98(t, 2H) 
3.52(S, 3H), 4.07(t, 2H). 5.02(s, 2H), 7.24-7.45(m, 9H) , 
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12.65(bd, IH). 

Example 77s Synthesis of S.6->d imethvl~4-(2-met:hYl^4>fluQro~ 
Phenvlamino > -2 > f 7->methvl--4 ,5,6. 7 -tetrahydrothieno r 2 . 3->cl - 
5 Pvridin-6-vl \ pvr imidine hydrochloride 

Step 1: 5,6-Dirnethyl-4-(7-methyl-4,5,6,7-tetrahydrothieno- 
[ 2 , 3-c Jpyridin-6--yl ) -2-hydroxypyriinidine 

In accordance with the same procedure as in Step 2 of 
Example 57, except that 5 , 6-dimethyl-2-chloro-4-hydroxy- 
pyriniidine(6.0g, 37.8inmol) prepared in the Step 2 of Example 
65 and 7-methyl-4 ,5,6, 7-tetrahydrothieno [ 2 , 3-c ]pyridine 
(12.2g, 79.6inmol) prepared in Preparation 1 were used as 
15 starting materials, 6.5g of the titled compound was 
obtained. (Yield: 62,4%) 

Step 2: 5,6-Dimethyl-4-(7-methyl-4,5,6,7-tetrahydrothieno- 
( 2 , 3-c ]pyridin-6-yl ) -2-chloropyriTOidine 

20 

' In accordance with the same procedure as in Step 3 of 
Example 57, except that 5, 6-dimethyl-2-(7-methyl-4,5, 6, 7- 
tetrahydrothieno[2,3-c]pyridin-6-yl)-4-hydroxypyrimidine 
(6.0g, 21.8mmol) prepared in the above Step 1 was used as a* 
25 starting material, 3.5g of the titled compound was prepared. 
(Yield: 54.6%) 

Step 3 : 5 , 6-Dimethyl -4- ( 2-raethyl-4-f luorophenylamino ) -2 - 
( 7-methyl-4 , 5 , 6, 7-tetrahydrothieno[2 , 3-c]pyridin-6-yl ) 
30 pyrimidine hydrochloride 

After 2-methyl-4-f luoroaniline(0»3ml, 3mmol) was added 
to a mixture solution of 5, 6-dimethyl-2-(7-methyl-4 , 5, 6, 7- 
tet^ahydrothieno[ 2 , 3-c]pyridin-6-yl ) -4- chloropyrimidine 
35 (0.4g, 1.4nuiiol) and dimethylf ormamide ( 1 0ml ) , 0.14g of the 
titled compound was obtained in accordance with the same 
procedure as in Step 4 of Example 57. 
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Yield: 24% 
M.P.: 134-137^C 

^H-NMR(DMSO-d^): 6 1.35(d, 3H), 2.14(6, 3H), 2,18(b, 3H), 
2.42(6, 3H), 2.65(bd, 2H), 3.56{bd, IH) , 4.54(ra, IH), 
5 5.56(bd, IH), 6.84(d; IH), 7 . 15-7 . 38 (in, 3H), 7.41(d, IH), 
9.72(8, IH), 12.44(bd, IH). 

Example 78 ; Synthesis of 5, 6-dimethvl- 2-f 7-methvl-4 , 5. 6,7- 
ffttirahYdrothieno r 2 , 3-c Ipvridin-6 >Y^^ ^ ^ 4-f luorophenvl- 
10 amino )PYrimidine hydrochloride 

After 4-fluoroaniline(0.3inl, 3nunol) was added to a 
mixture solution of 5 , 6-dimethyl-2-(7-methyl-4 ,5,6,7- 
tetrahydrothieno[2, 3-c]pyridin-6-yl)-4-chloropyriinidine 
15 (0.4g, 1.4mmol) and dimethylf ormainide( lOral) , 0.15g of the 
titled compound was obtained in accordance with the same 
procedure as in Step 4 of Example 57 • 
Yield: 26.5% 
M.P.: 141-145''C 

20 ^H-NMR(DMSO-d^): 6 1.42(d, 3H), 2.16(s, 3H), 2.52(s, 3H), 
2.70<bd, 2H), 3.38(m, IH), 4.65{bd, IH), 5.75(bd, IH), 
6.84(d, IH), 7.30(m, 2H), 7.42(d, IH) , 7.61(m, 2H), 9.80(s, 
IH), 12.62(bd, IH). 

25 Example 79 : y^ ynthesis o f 5 . 6-dimethYl-4^ (N-methvlphenyl- 
p.m i no ) - 2 > f 7 -met by 1 - 4 . 5 > 6 . 7^tetrahvdroth i eno f 2 , 3 -c 1 - 
pyridin-6~Yl ^pvrimidine hy drochloride 

After N-methylaniline( 0.5ml, 4mmol) was added to a 
30 mixture solution of 5 , 6-dimethyl-2- ( 7-methyl-4 , 5 , 6 , 7-tetra- 
hydrothieno[2,3-c]pyridin-6-yl)-4-chloropyrimidine(0.64g, 
2mmol) and dimethylf ormamide( 10ml) , 0.16g of the titled 
compound was obtained in accordance with the same procedure 
as in Step 4 of Example 57- 
35 Yield: 20% 

M.P.: 117-.120«»C 

^H-NMRCCDClj): 6 1.32(s, 3H), 1.65(d, 3H), 2,72(s, 3H), 
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2.78(bd, IH), 3*20(bd, IH), 3.51(bd, IH), 3.56(6, 3H), 
5.36(bd, IH), 6.03(bd, IH), 6,82(d, IH), 6.88(in, 3H), 
7,37-7.4B(ro, 3H), 14.52(s, IH) • 

5 Example 80 ; Synthesis of 5-methvl-6~ethvl~-4- ( 2>methvl- 
4-f luorophenvlaroino> -2- ( l-methvl>l , 2.3, 4-tetrahvdro- 
isoQuinolin-2-vl>Pvriroidine hydrochloride 

Step 1: 5-Methyl-6-ethyl-2-chloro-4-hydroxypyriinidine 
10 In accordance with the same procedure as in Step 1 of 

Example 57, except that 2 , 4-dichloro-5-niethyl-6-ethyl 
pyriniidine(2.7g, 14.1iranol) prepared in Preparation 4 was 
used as a starting material, l.Bg of the titled compound was 
prepared* (Yield: 72%) 

15 

Step 2: 5-Methyl-6-ethyl-2-(l-methyl-l,2,3,4-tetrahydro- 
iBoquinolin-2-yl)-4-hydroxypyriinidine 

In accordance with the same procedure as in Step 2 of 
20 Example 57, except that 5-methyl-6»ethyl-2-chloro^4-hydroxy 
pyrimidine( 1 , 8g, lO.lmraol) prepared in the above Step 1 was 
used as a starting material, 2.4g of the titled compound was 
prepared. (Yield: 84%) 

25 Step 3: 5-Methyl-6-ethyl-2-' ( 1-methyl-l, 2, 3, 4-tetrahydro- 
isoquinolin-2-yl)-4-chloropyrimidine 

In accordance with the same procedure as in Step 3 of 

Example 57, except that 5-methyl-6-ethyl-2- ( 1-methyl- 
30 1,2, 3, 4-tetrahydroisoguinolin-2-yl )-4-hydroxypyrimidine( 2 . 
4g, 8.5mmol) prepared in the above Step 2 was used as a 
starting material, 1.6g of the titled compound was prepared. 
(Yield: 62.4%) 

35 Step 4: 5-Methyl-6-ethyl-4- ( 2-methyl-'4-f luorophenyl- 

amino ) -2- ( 1 -methyl- 1 , 2,3, 4-tetrahydroisoquinolin-2-yl ) - 
pyrimidine hydrochloride 
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After 2-methyl-4^fluoroaniline(0.42ml, 3. Bmmol) was 
added to a mixture solution of 5-methyl-6-ethyl.2-(l.methyl- 
1 2,3,4-tetrahydroisoquinolin.2-yl>-4-chloropyrimidine(0.6g, 
2'ommol) and dimethylformamide(lOml), 0.35g of the txtled 
5 compound was obtained in accordance with the same procedure 
as in Step 4 of Example 57. 
Yield: 41% 
M.P.: 270-272«»C 

lH-NMR(DMSO-d,): 6 1.22(t, 3H), 1.35(d, 3H) , 2.16(s, 3H) 
10 2.20(8, 3H), 2.75-3.00(m, 4H), 3.48(m, IH) , 4.20(in, IH), 
5.38(bs, IH), 7.00-7.40(m, 7H). 

f1 .^.. y.-i , .,.4-te^ ->-»YH^"^«"°"i»"1in-?-Vl>cYclopenta- 
15 frti pY''^^'"^^ ^!"'' hydrochloride 

Step l: 2-chloro-4-hydroxycyclopenta[dlpyriniidine 

in accordance with the same procedure as in Step 1 of 
20 Example 57, except that 2,4-dichlorocyclopenta(d)pyrimidxne 
(2.7g. 14.3n«nol) prepared in Step 3 of Example 29 was used 
as a starting material, l.7g of the title compound was 
prepared. (Yield: 69.7%) 

25 Step 2: 2-(l-Methyl-l,2,3,4-tetrahydroi8oquinolin-2-yl)- 
2 -hydroxy eye lopenta [ d ] pyr imidine 

in accordance with the same procedure as in Step 2 of 
Example 57, except that 2-chloro-4-hydroxycyclopentaldl- 
30 pyrimidine(1.7g, lO.Ommol) prepared in the above Step 1 was 
uLd as a starting material, 2.2g of the titled compound was 
prepared. (Yield: 78.2%) 

Step 3: 2-(l-Methyl-l,2,3,4-tetrahydroisoquinolin-2-yl)- 
35 4-chlorocyclopenta[d}pyrimidine 

in accordance with the same procedure as in Step 3 of 
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Example 57, except that 2- (1 -methyl- 1,2,3, 4-tetrahyciro- 
i8oquinoline-2-yl ) -2-hydroxycyclopenta ( d Jpyrimidine ( 2 . 2g, 
7.8mmol) prepared in the above Step 2 was used as a starting 
material, 1.5g of the titled compound was prepared. 
5 (Yield: 64%) 

Step 4: 4-(2-Methyl-4-f luorophenylamino)-2-(l-methyl-1^2, 

3/4-tetrahydroiBoquinolin-2-yl)cyclopenta[d]pyrimidine 

hydrochloride 

10 

After 2-methyl-4-fluoroaniline(0.46ml, 4.2mmol) was 
added to a mixture solution of 2- { 1-methyl-l , 2, 3^ 4-tetra- 
hydroisoquinolin-2-yl)-4-chlorocyclopenta[d]pyrimidine(0.6g, 
2.0mmol) and dimethylformaraide(lOml) , O.lOg of the titled 
15 compound was obtained in accordance with the same procedure 
as in Step 4 of Example 57, 
Yield: 12% 
M.P.: 165-168°C 

'H-NMR(CDCl3): 6 1.40(m, 2H) , 1.62(d, 3H), 2.22(m, 2H>, 
20 2.30(6, 3H), 2.62-2.98(bd, 3H), 3.30(m, 2H), 3.70(bd, IH), 
4.73(bs, IH), 5.32(bB, IH), 6.98(m, 2H), 7.20(m, 5H), 
14,02(bd, IH). 

Example 82 ; Synthesis of 2-^2-methvl-4-f luorophenvlamino^- 
25 4-- ( 1 -methyl- 1 .2,3, 4-tetrahvdroisoauinolin~2-vl ) -5 . 6 . 7 . 8- 
tetrahvdroquinazoline hydrochloride 

Step 1: 2-chloro-4-hydroxy-5^6,7,8-tetrahydroquinazoline 

30 In accordance with the same procedure as in Step 1 of 

Example 57, except that 2 , 4-dichloro-5 , 6 , 7 , 8-tetrahydro 
quina2oline(6.4g, 31.6mmol) prepared in the Step 2 of 
Example 32 was used as a starting material, 4.2g of the 
titled compound was prepared. (Yield: 72%) 

35 

Step 2 : 2-( 1-Methyl-l ,2, 3, 4-tetrahydroisoquinolin-2-yl)- 
4-hydroxy-5, 6,7, 8-tetrahydroquina2oline 
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In accordance with the same procedure as in Step 2 of 
Example SI, except that 2-chloro-4-hydroxy-5,6,7,8-tetra- 
hydroquinazoline (2.0g, lO.Smmol} prepared in the above Step 
1 and 1 -methyl- 1 , 2 , 3 , 4-^tetrahydroi6oquinoline ( 3 . 3g, 
5 22.4nuuol) were used as starting materials, l.lg of the 
titled compound was prepared. (Yield: 34.5%) 

Step 3 : 2- ( 1-Methyl-l ,2,3, 4-tetrahydroisoquinolin-2-yl > - 
4-chloro-5 ,6,7, 8-tetrahydroquina2oline 

10 

In accordance with the same procedure as in Step 3 of 
Example 57, except that 2-{l-roethyl-l,2, 3 , 4-tetrahydroiso 
quinoline-2-yl ) -4-hydroxy-5 ,6,7, B-tetrahydroquinazoline 
(l.lg, 3.7mmol) prepared in the above Step 2 was used as a 
15 starting material, 0.7g of the titled compound was prepared. 
(Yield: 60.3%) 

Step 4: 4-(2-Methyl-4-fluorophenylamino)-2-(l-methyl- 
1,2,3, 4-tetrahydroisoquinolin-2-yl ) -5 , 6 , 7 , 8-tetrahydro- 
20 quinazoline hydrochloride 

After 4-fluoro-2-methylaniline{0. 3ml, 2.7mmol) was 
added to a mixture solution of 2-( 1-methyl-l, 2, 3, 4-tetra 
hydroisoquinolin-2 -yl ) -4^chloro-5 ,6,7, B-tetrahydroquinazol 
25 ine(0.35g, l.lramol) and dimethyl formamide( 5ml ) , 0.15g of the 
titled compound was obtained in accordance with the same 
procedure as in Step 4 of Example 57. 
yield: 31% 
M.P.: 181-1B4«C 

30 ^H-NMR(DMSO-d^): 6 1.32(d, 3H) , 1.80(bd, 4H), 2.18(s, 3H) , 
2.85(bd, 4H), 3.40(bd, IH), 3.65(bd, 2H), 4.25(m, IH), 
5.40(bd, IH), 7.05-7.3B(m, 7H), 9.62(s, IH), 12.20(s, IH) . 

Example 83 : Synthesis of 4- ( 2>methvl-4-f luoroph envlamino) -2- 
35 (1,2.3 , 4-tetrahvdroisoauinolin'-2-vl ^-5. 6,7. S-tetrahvdro- 
quinazoline hvdrochloride 
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Step 1: 2-.(l,2,3,4-tetrahydroi8oquinolin-2-yl)-4-hydroxy- 
5,6,7, 8-tetrahydroquina2oline 



In accordance with the same procedure as in Step 2 of 
5 Example 51, except that 2-chloro-4-hydroxy-5, 6, 7, B«tetra 
hydroquinazoline (2.0g, lO.Smmol) prepared in Step 1 of 
Example 82 and l/2;3,4-tetrahydroi8oquinoline (2.8g, 
22.4mmol) were used as starting materials, O.Bg of the 
titled compound was prepared. (Yield: 26.3%) 

10 

Step 2: 2-(l,2, 3,4-tetrahydroisoquinolin-2-yl)-4-chloro- 
5, 6, 7, 8-tetrahydroquinazoline 

In accordance with the same procedure as in Step 3 of 
15 Example 57, except that 2- ( 1 , 2, 3, 4-tetrahydroisoquinolin- 
2-yl ) -4-hydroxy-5 ,6,7, 8-tetrahydroquina2oline ( 0. 8g, 2. 8mmol ) 
prepared in the above Step 1 was used as a starting 
material, 0.6g of the titled compound was prepared, (Yield: 
71.5%) 

20 

Step 3: 4-(2-Methyl-4-f luorophenylamino)-2-(l,2,3,4-tetra 
hydroisoquinolin-2-yl)-5, 6, 7,8-tetrahydroquina2oline 
hydrochloride 

25 After 4-f luoro-2-methylaniline( 0 . 3ml , 2,7mrool) was 

added to a mixture solution of 2-( 1, 2, 3, 4-tetrahydroiso 
quinolin-2-yl)-4-chloro-5,6,7,8-tetrahydroquina2oline(0.3g, 
l.Ommol) and dimethyl formamide( 5ml ) , 0.2g of the titled 
compound was prepared in accordance with the same procedure 

30 as in Step 4 of Example 57. 
Yield: 47.1% 
M.P. : 150-152<»C 

''H-NMR(DMSO-d^) : 6 1.76(bd, 4H), 2.15(s, 3H) , 2.81(bd, 4H), 
3.46(bd, 2H), 3.77(bd, 2H), 4.74(s, IH), 7.02-7.33(m, 7H), 
35 9.59(s, IH), 12.40(bd, IH). 
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„« 1, I.*i..iti=» of proton ATP.... "tivity 

^ ^,,mn Artivitv etiroulated by Mg waB 

oo„.»«i,. L 

co»p.r«iv. ,ro»p(n.3, ^-yj.-^f „ „„up 
" ' T l„\Luo., ,«.c« Of croup. 3 and . o„ proton p«P 

20 concentrations. , ,»a 4 were added 100|jl of 

TO each of Groopa 1. 2, 3 and 4 tiIs-hcI 

^,„„in. c«orid.,.«-.i ^^"°"'\;;„;°t."rov of 

.„ffer,pH ..o> ';;^;l„n.:r™i™ drldcL, 

„ rr: rr ::ricr:n«:rcp» ..«. ..ad to .n 

groups except for Group 1. Groups 

nro^nr"::-::^' "-f - - 

1 and 2; and to Group wa dissolved in 

...en t.e TO 
30 solution prepared dissolving 

''e n di-thylsulfoxide at 5 different 
omeprazole in ^ ^ ^ q^^^j „as 

::Sr:=:"r.'o^---»"''>»«"<VK=e.o, ... added tneret„ 

1,-^ ^Yi^ total volume 400m1- 
35 so as to .a.e the total ^^^^ ^^^^^ ^^^^ 

Thereafter, the tes „^„H«i-ion lOOul of ATP 

370c for 30 minutes for the preincubation. P 
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solution (6.6inM> waa added until the reaction volume became 
SOOpl, After the reaction was carried out at 37 «C for 30 
minutes, 25% cold trichloroacetic acid was added to 
terminate the enzyme reaction. The released inorganic 
5 phosphate was measured by an automatic analyzer (Express 550, 
Corning) . 

The difference between Group 1 and Group 2 represents 
the proton pump activity activated by K* only. The 
inhibition percentages of Groups 3 and 4 were calculated 
0 from Litchfield-wilcoxon equation f see, e.g., J. Pharmacol. 
Exp. Ther., 96, 99(1949)]. The concentrations of the test 
compounds which inhibit 50% of the proton pump activity are 
represented as IC50 in Table 1. 



Table 1 



20 



35 



Test 




lC50(uM) 


Effect 


compound 


Test compound Omeprazole 


ratio 


Example 1 


5.4 


5.8 


1.08 


Example 2 


0.9 


7.3 


7.82 


Example 3 


3.5 


7.3 


2.11 


Example 5 


1.3 


6.4 


4.91 


Example 6 


4.3 


6.4 


4.91 


Example 8 


~12.5 


7.7 


"-0.60 


Example 9 


-10.0 


11.2 


-1.12 


Example 10 


10. 6 


7.3 


0. 69 


Example 12 


0.6 


5.8 


9.83 


Example 13 


0.5 


5.8 


10.70 


Example 14 


0.7 


5.8 


8.70 


Example 15 


1.6 


5.8 


3.69 


Example 16 


1.5 


5,8 


3.80 


Example 17 


1.8 


5.8 


3.20 


Example 18 


4.2 


11.4 


2.69 
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Table 1 (continued) 



10 



Test 
compound 



Example 19 
Example 20 
Example 21 
Example 22 
Example 23 



Test compound Omeprazole 



3.9 
4.4 
1.5 
1.4 
2.0 



11.4 
11.4 
10.9 
10.9 
10.9 



Effect 
ratio 



2.92 
2.59 
7.33 
7.26 
5.45 



15 



20 



Example 24 
Example 25 
Example 26 
Example 27 
Example 26 



Example 29 
Example 30 
Example 31 
25 Example 32 
Example 34 



0.6 
1.4 

o.e 

2.1 
>15.0 



0.4 
"8.4 
--15.0 
1.2 
1.0 



10.9 
11.1 
12.6 
12.9 
14.2 



6.4 
14.2 

7.1 
10.1 
10.1 



19.33 
8.10 

15.62 
6.26 

<0.95 



17.49 
-1.69 
-0.51 
8.40 
4.02 



30 



35 



40 



45 



50 



55 



Example 35 
Example 37 
Example 38 
Example 39 
Example 40 



2.5 
0.7 
2.2 
>15.0 
0.7 



10.1 
7.1 
7.1 

14.2 
6.4 



4.02 
9.85 
3.24 
<0.95 
9.17 



Example 41 
Example 42 
Example 43 
Example 44 
Example 45 



Example 46 
Example 47 
Example 48 
Example 4 9 
Example 50 



Example 51 
Example 52 
Example 53 
Example 54 
Example 55 



0.6 
1.5 
0.5 
-11.3 
3.1 



'19.2 
-5.0 

-5.5 
-10.8 
-16.9 



1.1 
0.5 
2.1 
20.6 
2.1 



10.1 
7.3 
7.1 

12.2 

12.90 



12,20 
7.70 
10.80 
12.20 
12.20 



8.00 
11.40 
11.40 
10.10 
10.10 



18.10 
4.95 
14.44 
-1.08 
4.12 



-0.60 
-1.54 
-1,97 
-1.13 
-0.70 



7.05 
21 . 11 
5.38 
0.49 
4.80 
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Table 1 (continued) 



15 



Test 






ICSO^uM^ 


Effect 


compound 


Test compound 


Omeprazole 


ratio 


Example 


57 


3.3 




11.5 


3.50 


Example 


58 


>25.0 




11.3 


<0.45 


Example 


59 


-12.5 




7.7 


-0.60 


Example 


60 


-15.0 




7.7 


-0.51 


Example 


61 


•'12.5 




7.7 


-0.60 


Example 


62 


>20.0 




. 14.2 


<0.71 


Example 


63 


-12.0 




14.2 


-1 .18 


Example 


64 


-10.0 




14.2 


-1 .42 


Example 


65 


1.0 




5.8 


6.04 


Example 


66 


0.9 




5.8 


6.40 


Example 


67 


1.3 




5.8 


4.50 


Example 


68 


3.1 




5.8 


1.86 


Example 


69 


2.9 




5.8 


2.00 


Example 


70 


3.5 




5.8 


1.70 


Example 74 


0.5 




10.1 


22-00 


Example 


75 


1.2 




7.1 


5.89 


Example 


77 


3.6 




11.4 


3,16 


Example 


78 


8.5 




11.4 


1.35 


Example 


81 


0.4 




6.4 


15.82 


Example 


82 


1.1 




10.1 


9.40 


Example 


83 


1.4 




7.3 


5.34 



Pi-inted from Mimosa 02/19/199^) 16:51:35 page -77- 



PCr/KR>5rt>0105 

W096M)5177 

- 76 - 

Test 2: inhibition of gastric secretion 

in accordance with the method disclosed in journal 
H., et al., nastroeptero^oqv , 43-61(1945), 
5 inhibitory effect on gastric secretion was carried out 

Mai; Sprague-Dawley rats having a body we.ght of 
200±10g were divided into 3 groupe(n=5) and fasted for 24 
Zs before the experiment with free access to water. Under 
ether anesthesia, the abdomen was incised, and the pyloru 
10 was ligated. As a comparative group, Group 1 was 
Tdlinistered intraduodenally in a volume of O.S.g/20 g of 
30% aqueous polyethylene glycol 400 solution. Groups 2 and 
3 were administered intraduodenally with the compound of 
Example and omeprazole, respectively, each of wh.ch was 
15 suspended in 30% aqueous polyethylene glycol 400 solution at 
Tconcentration Of 20mg/.g. fitredt 
cavity, the rats were placed for 5 hours and then IcUled by 
cervicll dislocation. The stomach was extracted to obta.n 

'"''ihe'gfs^ic juice was centrifuged at l,000g to remove 
precipitates. The amount and acidity of the gastrxc :uxce 
ZT measured. Relative volumes, relative ac 
concentrations and relative acid ^^^^^^^ ^^''^^ 
compounds were calculated from equationsd, , dD and (III) 
and the results are shown in Table 2. 

(I) 

Relative volume • 

= (the average amount of gastric juice of Group 1 - 
the average amount of gastric juice of Group 2) 
/ (the average amount of gastric juice of group 1- 
the average amount of gastric juice of Group 3) 

(II) 

Relative acid concentration 

XL .v.r.,. .Ciaitv o. Group 1 - «. .v.r.,. ac.d.t, 

of Group 3) 



20 



25 



30 
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Relative acid output {Ill 

= (the total amount of acid output of Group 1- the total 
amount of acid output of Group 2) 
/ (the total amount of acid output of Group 1- the 
5 total amount of acid output of Group 3). 



Table 2 



10 



Compound 


Rel. Vol. 


Rel. Cone. 


Relative 




(%) 


(%) 


Acid Output 


Example 1 


0.12 


0.00 


0.11 


Example 2 


0.92 


0.8 


0.89 


Example 3 


0.76 


0.81 


0.87 


Example 4 


0.99 


0.56 


0.87 


Example 5 


0.59 


0.27 


0.61 


Example 6 


0.64 


0.28 


0.64 


Example 7 


0.51 


0.09 


0.48 


Example 8 


0.43 


0.12 


0.42 


Example 9 


0.4 


-0.03 


0.3 


Example 10 


0.58 


0.47 


0.55 



Example 


11 


0.99 


0.41 


0.82 


Example 


12 


1.64 


0.29 


0.75 


Example 


13 


1.72 


0.46 


0.81 


Example 


14 


0.53 


0,3 


0.72 


Example 


15 


0.8 


1.06 


0.99 


Example 


16 


0.96 


1.24 


1.13 


Example 


17 


0.82 


0.97 


0.89 


Example 


18 


1.72 


1.82 


1.39 


Example 


19 


1.8 


1.86 


1.43 


Example 


20 


1.66 


1.75 


1.28 



Example 


21 


1.06 


0.88 


0.97 


Example 


22 


0.99 


0.80 


0,90 


Example 


23 


0.92 


0.78 


0.88 


Example 


24 


1 .00 


1 .03 


1.01 


Example 


25 


1.06 


0.80 


0.92 


Example 


26 


0.6 


0.53 


0.73 


Example 


27 


0.7 


0.61 


0.81 


Example 


28 


0.71 


0.44 


0.78 


Example 


29 


0.56 


0.31 


0.6 


Example 


30 


0.33 


0.2 


0.39 
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15 



20 



25 



30 



35 



40 



45 



50 
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Table 2 (continued) 



compound ReU Vol. Rel- Cone. 

(%) (%) 



Example 31 
Example 32 
Example 33 
Example 34 
Example 35 
Example 36 
Example 37 
Example 38 
Example 39 
Example 40 



0.83 


0.21 


1.03 


0.97 


0.93 


1.13 


0.99 


1 


1.05 


0.84 


0.65 


0.05 


0.82 


0.42 


0.74 


0,37 


0.58 


0.18 


0.71 


0.36 



Relative 
Acid Output 



0.74 
0.91 
0.94 
0.99 
0.94 
0.41 
0.82 
0.74 
0.56 
0.74 



Example 41 
Example 42 
Example 43 
Example 44 
Example 45 
Example 46 
Example 47 
Example 48 
Example 49 
Example 50 



0.94 


1.87 


1.15 


1.4 


0.7 


0.59 


0.27 


0.33 


0.84 


0.75 


0.73 


0.44 


0.38 


0.14 


0.17 


0.04 


0.2 


0.02 


0.72 


0.29 



Example 51 
Example 52 
Example 53 
Example 54 
Example 55 
Example 56 
Example 57 
Example 58 
Example 59 
Example 60 



0.59 


0.12 


1.34 


0.94 


0.47 


1.14 


0.86 


0.23 


0.56 


0,11 


0.01 


0.08 


1.20 


0.27 


0.58 


0.16 


0.51 


0.25 


0.65 


0.28 



Example 61 
Example 62 
Example 63 
Example 64 
Example 65 
Example 6 6 
Example 67 
Example 68 
Example 69 
Example 7 0 



0.32 


0.22 


0.61 


0.31 


0.69 


0.33 


0.34 


0.26 


1.43 


0.35 


1.49 


0.47 


1.36 


0,31 


1.52 


0.23 


1.61 


0.39 


1.30 


0.22 



1.12 
1.15 
0.82 
0.41 
0.89 
0.74 
0.38 
0.16 
0.16 
0.66 



0.59 
1.12 



55 
75 
51 
08 
.61 
.35 
,56 
.65 



0.40 

0.67 

0.72 

0.40 

0.71 

0.85 

0.62 

0.67 

0.76 

0.61 



55 



Printed froi. Mimosa 02/19/1999 16:51:35 paqe -80- 



wo 96A)SI77 



PCT/KR95y0010S 

- 79 - 
Table 2 (continued) 



Compound Rel. Vol. Rel. Cone- Relative 



(*) (%) Acid Output 



Example 71 0.25 -0.07 0.16 

Example 72 0.34 0.16 0.25 

iO Example 73 0.18 --0.05 0,13 

Example 74 1.22 1.49 1.16 

Example 75 1.30 1.62 1.20 

Example 76 0.2B 0.17 0.33 

Example 77 1.48 1.63 1.30 

15 Example 78 1.06 1.75 1.09 

Example 79 0.54 1.28 0.49 

Example 80 0.32 0.29 0.44 



20 Example 81 0.56 0.47 0.68 

Example 82 0.69 0.59 0.79 

Example 83 1.19 1,29 1.13 



25 

Test 3. Reversibility Test 

Gastric vesicles were prepared by the same method as in 
Experiment 4-1 of WO 94/14795. The inhibition mechanism of 

30 proton pump activity by the present invention compound was 
tested in accordance with the so-called Dilution and Washout 
method [see e.g., D. J. Keeling, et al., Biochemical 
Pharmacology . 42(1), 123-130(1991)]. 

Namely, test tubes were divided into two group, Groups 

35 1 and 2. Each group was divided into four subgroups. 90^fl 
of 5 mM Pipes/Tris buffer (pH 7.4) and lOpl of DMSO were 
added to subgroups 1 and 2 of each group. 90pl of 5 mM 
Pipes/Tris buffer (pH 7.4) and lOpl of the compound prepared 
in Example 43(50pM) were added to subgroups 3 and 4 of each 

40 group. To all two groups, was added 100;j1 of lyophilized 
vesicles at the concentration of lOOpg protein/ml and then 
preincubated at 37^C for 15 minutes. 

2mM MgClj was added to subgroups 1 and 3 of Group 1 . 
2mM MgClg and lOmM KCl were added to subgroups 2 and 4 of 
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Group 1. 3inM ATP was added to all subgroups of Group 1 
until the final volume became SOOpl. After incubation for 
30 minutes, the inhibition of HVK*-ATPaBe activity by the 
test compound was measured. 
5 After preincubation as described above, each subgroup 

of Group 2 was diluted with 50-fold volume of 5 mM 
Pipes/Tris buffer(pH7.4) and then centrifuged for 60 minutes 
by means of Beckman ultracentrifuge (Model L8-80). The 
supernatant was discarded and washed out by 10 ml of 5 mM 
10 Pipes/Tris buffer<pH 7.4). The resulting pellet was 
suspended with 5mM Pipes/Tris buffer (pH7.4) until the 
volume became the same as the preincubation volume. 

Thereafter, in accordance with the treatment to Group 
1 each subgroup of Group 2 was treated with 2mM MgCl^, lOmM 
KCl and 3mM ATP. And the final volume of each subgroup of 
Group 2 was made to be SOOpl. After incubation at 37«C for 
30 minutes, the inhibition of HV^-ATPase activity was 

measured • , 

And it was further measured in accordance with the same 
20 procedures as above, except the compound prepared in Example 
75 was used as a test compound. The inhibition of H /K 
ATPase activity before and after the Dilution and Washout 
procedures is shown in Table 3. 



15 



25 



Table 3 
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of inhibition of the enzyme activity after the Dilution and 
Washout procedure. This indicates that the inhibition of 
the enzyme activity of the present invention compounds is 
reversible • 

5 While the invention has been described with respect to 

the specific embodiments, it should be recognized that 
various modifications and changes may be made by those 
skilled in the art to the invention which also fall within 
the scope of the invention as defined as the appended 
10 claims. 
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What is claimed is : 

1 Pyrimidine derivative compounds of formulae (I-l) 
and (1-2) inclusive of pharmaceutical ly acceptable salts 
5 thereof: 



A 



B 



10 (1-2) 

0-1) 



wherein: 

R and R,, which may be the same or different, are 
15 " independently hydrogen or a C,-c, alkyl group, or 
jointly form a cyclopentyl or cyclohexyl ring; 
A is a group of formula (II): 

wherein and R, are, independently of each other, 
hydrogen or a C.-C, alkyl group, and R3 is hydrogen, a 
C -C alkyl group or a halogen; and 
B is i-(substituted)-l,2,3,4-tetrahydroisoquinolin-2-yl of 
formula (III-D or 7- (substituted) -4,5,6, 7-tetrahydro- 
thieno[2,3-c]pyridin-6-yl of formula (III-2) 



Re ^ 

30 

— N' 



60 

(,.M) ^'"-^^ 
wherein R, is hydrogen or a q-C, alKyl group. 
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2. The compound of claim 1, which is selected from 
the group consisting of: 

2 - (2-methyl-.4-f luorophenylamino)-4- ( 1-methyl-l, 2 , 3, 4-tetra- 
hydroisoquinolin-2-yl )pyrimidine hydrochloride; 
5 6-methyl-2- ( 2~inethyl-4-f luorophenylamino) -4- ( 1-methyl-l , 2 , 
3 , 4-tetrahydroisoquinolin-2-yl )pyrimidine hydrochloride; 
6-methyl-4- ( 1-methyl-l ^ 2,3, 4-tetrahydroi8oquinolin-2-yl ) -2- 
( 4-f luorophenylamino ) pyrimidine hydrochloride ; 
6 -methyl - 2 - ( N-methylphenyl amino ) -4- ( 1 -methyl -1/2,3, 4-tetra- 

10 hydroisoquinolin-2-yl)pyrimidine hydrochloride; 

6-ethyl-2-(2-methyl-4-f luorophenylamino) -4 -( 1-methyl-l ,2, 
3,4-tetrahydroi6oquinolin-2-yl)pyrimidine hydrochloride; 
6-ethyl-2- ( 4-f luorophenylamino ) -4- ( 1-methyl-l , 2,3, 4-tetra- 
hydroisoquinolin-2-yl )pyrimidine hydrochloride; 

15 6-ethyl-2- (N-methylphenylamino ) -4- ( 1 -methyl- 1,2,3, 4-tetra- 
hydroisoquinolin-2-yl)pyrimidine hydrochloride; 
6-ethyl-2- ( 2-methylphenylamino )-4- ( 1-methyl-l , 2,3, 4-tetra- 
hydroisoquinolin-2-yl )pyrimidine hydrochloride; 
2- ( 2-methyl-4-f luorophenylamino) -4- ( 1-raethyl-l , 2,3, 4-tetra- 

20 hydroisoquinolin-2-yl )-6-propylpyrimidine hydrochloride; 
4- ( 1-methyl-l , 2 , 3, 4-tetrahydroisoquinolin-2-yl)-6-propyl- 
2- ( 4-f luorophenylamino )pyrimidine hydrochloride; 
2- (N-methylphenylamino) -4- ( 1-methyl-l , 2,3, 4-tetrahydroi60- 
quinolin-2-yl)-6-propylpyrimidine hydrochloride; 

25 5 , 6-dimethyl-2- ( 2-methyl-4-f luorophenylamino) -4- { 1-methyl- 
1,2,3, 4 -tetrahydroifioquinolin-2 -yl ) pyrimidine hydrochloride; 
(R) -5 , 6-dimethyl-2- ( 2-methyl-4-f luorophenylcunino ) -4- ( 1- 
methyl-1 , 2,3, 4-tetrahydroisoquinolin-2-yl )pyrimidine 
hydrochloride; 

30 ( S ) - 5 , 6-diiT\ethyl-2 - ( 2-inethyl-4-f luorophenylamino ) - 4- ( 1- 
methyl-1 , 2,3, 4-tetrahydroi6oquinolin-2-yl ) pyrimidine 
hydrochloride; 

5 , 6-dimethyl-2- ( 4-f luorophenylamino) -4- ( 1-methyl-l , 2,3,4- 

tet rahydroisoquinol in- 2 -y 1 ) pyrimidine hydrochloride; 
35 (R)-5, 6-dimethyl-2-( 4-f luorophenylamino ) -4- { 1-methyl-l , 2 , 
3, 4-tetrahydroisoquinolin-2-yl )pyrimidine hydrochloride; 
(S)-5, 6-dimethyl-2-(4-f luorophenylamino )-4-< 1-methyl-l, 2, 
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3,4-tetrahydroi8oquinolin-2-yl)pyrimidine hydrochloride; 
5 , e-dimethy 1-2- (N-methylphenylamino ) -4- ( 1-roethyl-l , 2,3,4- 
tetrahydroiBoquinolin-2-yl)pyriinidine hydrochloride; 
( R) -5 , 6-diinethyl-2- (N-raethylphenylamino ) -4- ( l-methy 1-1 , 2 , 
5 3,4-tetrahydroi8oquinolin-2-yl)pyrimidine hydrochloride; 
( S ) -5 , 6-dimethyl-2- ( N-methylphenylamino ) -4- ( l-methy 1 -1 , 2 , 
3,4-tetrahydroiBoquinolin-2-yl) pyriinidine hydrochloride; 
5', 6-dimethyl-2- (phenylai«ino)-4-(l-niethyl-l ,2, 3,4-tetra- 
hydroiBoquinolin-2-yl ) pyriinidine hydrochloride; 
10 (R) -5, 6-diraethyl-2- ( 4-phenylaniino)-4- ( l-methyl-l , 2,3,4- 
tetrahydroi8oquinolin-2-yl )pyriinidine hydrochloride; 
( S ) -5 , 6-diinethyl-2 - ( 4 - f luorophenylamino ) -4- ( 1 -methyl -1 , 2 , 
3 , 4-tetrahydroi6oquinolin-2-yl )pyriiiiidine hydrochloride; 
5 , 6-dimethyl-2- ( 2-niethylphenylamino ) -4- { 1 -methyl- 1,2,3,4- 
15 tetrahydroi6oquinolin-2-yl)pyrimidine hydrochloride; 

5 , 6-dimethyl-2- ( 4-n.ethylphenylamino ) -4- ( l-methyl-l , 2,3,4- 
tetrahydroi8oquinolin-2-yl)pyrimidine hydrochloride; 
5-methyl-6-ethyl-2-(2-methyl-4-fluorophenylamino)-4-(l- 
methyl-1 , 2,3, 4-tetrahydroiBoquinolin-2-yl )pyriinidine 

20 hydrochloride; 

5-methyl-6-ethyl-2-(4-fluorophenylamino)-4-{l-inethyl-l,2, 

3 , 4-tetrahydroi8oquinolin-2-yl )pyrinddine hydrochloride; 
5-inethyl-6-ethyl-2- (N-methylphenylamino) -4- ( l-methyl-l , 2 , 
3, 4-tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride; 
25 2- ( 2-methyl-4-f luorophenylamino ) -4-( l-methyl-l ,2,3, 4-tetra- 
hydroisoquinolin-2-yl)cyclopenta[d]pyrimidine hydrochloride; 
2- (4-f luorophenylamino ) -4- ( l-methyl-l ,2,3, 4-tetrahydroi8o- 
quinolin-2-yl)cyclopentald]pyrimidine hydrochloride; 

2- (N-methylphenylamino ) -4- ( l-methy 1-1 ,2,3, 4-tetrahydroiBO- 
30 quinolin-2-yl)cyclopenta(d]pyrimidine hydrochloride; 

2- ( 2-methyl-4-f luorophenylamino ) -4- ( l-methyl-l , 2, 3 , 4-tetra- 

hydroi8oquinolin-2-yl )'-5 , 6,7, 8-tetrahydroquinazoline 

hydrochloride; 

2-(N-methylphenylamino)-4-(l-methyl-l,2,3,4-tetrahydroiso 
35 quinoline-2-yl)-5,6,7.8-tetrahydroquinazoline hydrochloride 
6-methyl-2- (2-methyl-4-f luorophenylamino) -4- (1,2,3, 4-tetra 
hydroisoquinolin-2-yl)pyrimidine hydrochloride; 
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6-inethyl~2- ( 4-f luorophenylamino ) -4- ( 1 , 2 , 3 , 4-tetrahydroiso 
quinoline-2-yl )pyriinidine hydrochloride; 

6-methyl-2- {N-methylphenylainino)-4- (1,2,3, 4-tetrahydroi60 
quinolin-2-yl )pyriinidine hydrochloride; 

5 6-ethyl--2~(2-niethyl-4-fluorophenylainino)-4-(l,2,3,4-tetra- 
hydrcisoquinolin-2-yl )pyriinidine hydrochloride; 
6-ethyl-2- ( 4-fluorophenyl amino ) -4- ( 1 , 2 , 3 , 4-tetrahydroieo- 
quinolin-2-yl)pyrimidine hydrochloride; 

6-ethyl-2- (N-methylphenylamino)-4- (1,2,3, 4-tetrahydroiso- 
10 quinolin-2-yl)pyrimidine hydrochloride; 

6-ethyl-2- ( 2-inethylphenylainino) -4- (1,2,3, 4-tetrahydroi8o- 
quinolin-2-yl)pyriinidine hydrochloride; 

5 , 6-dimethyl-2" ( 2-inethyl-4-f luorophenylamino ) -4- { 1 , 2 , 3 , 4- 

tetrahydroisoquinolin-2-yl)pyriinidine hydrochloride; 
15 5 , 6-diinethyl- 2 - ( 4 -f luorophenylamino ) ~4- (1,2,3, 4-tetrahydro- 
isoquinolin-2-yl )pyriraidine hydrochloride; 

5 . 6- dijnethyl-2- (N-methy Iphenylamino ) -4- (1,2,3, 4-tetrahydro- 
isoquinolin-2-yl )pyriniidine hydrochloride; 
5-inethyl-6-ethyl-2-(2-methyl-4-f luorophenylainino)-4-(l,2, 

20 3,4-tetrahydroisoquinolin-2-yl)pyriinidine hydrochloride; 
5'*methyl-6-ethyl-2- ( 4->f luorophenylaraino) -4- (1,2,3, 4-tetra- 
hydroisoquinolin-2-yl)pyriniidine hydrochloride; 
5-methyl-6-ethy 1-2- (N-methylphenylamino ) -4- ( 1 , 2 , 3 , 4-tetra- 
hydroisoquinolin-2-yl )pyriinidine hydrochloride; 

25 2- (2-methyl-4-f luorophenylamino) -4- ( 1,2,3, 4-tetrahydroi60- 
quinolin-2-yl)cyclopenta[d]pyrimidine hydrochloride; 
2- ( 2-methyl-4-f luorophenylaioino) -4- (1,2,3, 4-tetrahydroiso- 
quinolin-2-yl ) -5 , 6 , 7 , 8-tetrahydroquinazolinehydrochloride ; 
2- ( 4-f luorophenylamino ) -4- ( 1 , 2 , 3 , 4-tetrahydroisoquinolin- 

3 0 2-yl ) -5 , 6 , 7 , 8-tetrahydroquina2oline hydrochloride; 

2- ( N-methy Iphenylamino ) -4- { 1 , 2 , 3 , 4-tetrahydroisoquinolin- 
2-yl ) -5 , 6 , 7 , 8-tetrahydroquina2oline hydrochloride; 
2~ ( 2-methylphenylamino) -4- ( 1,2, 3, 4-terrahydroisoquinolin- 
2-yl )-5, 6, 7, 8-tetrahydroquinazoline hydrochloride; 

35 6-methyl-2-(2-methyl-4-f luorophenylamino)-4-(7-methyl-4^ 5, 

6. 7- tetrahydrothieno[ 2, 3-c]pyridin-6-yl)pyrimidine 
hydrochloride; 
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6-inethyl-4- ( 7-methyl-4, 5, 6, 7-tetrahydrothienot 2 , 3-c)- 
pyridin-6-yl ) -2- (4-f luorophenylaiiiino)pyriroidine 
hydrochloride; 

6-methyl-2- (N-methylphenylamno ) -4- ( 7-inethyl-4 ,5,6, 7-tetra- 
5 hydrothieno[2,3-c]pyridin-6.yl)pyriJnidine hydrochloride; 
5,6-diinethyl-2-(2-«nethyl-4-fluorophenylainino)-4-(7-inethyl- 
4 5 , 6 , 7 -tetrahydrothieno [ 2 , 3-c ]pyridin-6-yl )pyriTnidine 
hydrochloride; 

5- inethyl-2- ( 2-inethyl-4-f luorophenylamino) -4- ( 7-inethyl-4 , 5 , 
10 6 , 7-tetrahydrothieno( 2 , 3-c]pyridin-6-yl )-6-ethylpyrimidine 

hydrochloride; 

6- inethyl-4- ( 2-methyl-4-f luorophenylamino)-2- ( 1-inethyl-l , 2 , 
3 , 4-tetrahydroi8oquinolin-2-yl )pyrii«idine hydrochloride; 
6-roethyl-4- ( 4-f luorophenylamino) -2- ( 1-methyl-l , 2 , 3, 4-tetra- 

15 hydroi8oquinolin-2-yl)pyrimidine hydrochloride; 

6-methyl-4- ( 2-inethyl-4-f luorophenylamino) -2- ( 7-methyl-4 , 5 , 
6 , 7 -tetrahydrothieno [ 2 , 3-c)pyridin-6-yl )pyriinidine 
hydrochloride; 

6-methyl-4- ( 4-fluorophenylan.ino ) -2- ( 7-inethyl-4 ,5,6,7 -tetra- 
20 hydrothienol2,3-c]pyridin-6-yl)pyrimidine hydrochloride; 
6-ethyl-2-(2-inethyl-4-fluorophenylamino)-4-<l-inethyl-l,2, 
3, 4-tetrahydroi8oquinolin-2-yl)pyrimidine hydrochloride; 
6-ethyl-4- ( 2-methyl-4-f luorophenylamino) -2- ( 1,2,3, 4-tetra 
hydroisoquinolin-2-yl )pyrimidine hydrochloride; 
25 6-ethyl-4-(4-fluorophenylainino)-2-(l,2,3,4-tetrahydroiBO- 

quinolin-2-yl)pyrimidine hydrochloride; 
6-ethyl-4-(N-methylphenylamino)-2-(l,2,3,4-tetrahydroi80- 

quinolin-2-yl)pyriinidine hydrochloride; 

5 6-dimethyl-4-(2-methyl-4-fluorophenylan,ino)-2-(l-methyl- 
30 l'2 3, 4-tetrahydroi8oquinolin-2-yl)pyrin,idine hydrochloride; 
( R) -5 , 6-diinethyl-4- ( 2-inethyl-4-f luorophenylamino) -2- ( 1- 
n,ethyl-l,2,3,4-tetrahydroisoquinolin-2-yl)pyrimdine 

hydrochloride; 

( s ) -5 , 6-dimethy 1 -4- ( 2 -methyl-4-f luorophenylamino ) -2- 
35 ( 1-methyl-l ,2,3, 4-tetrahydroisoquinolin-2-yl )pyrimidine 

hydrochloride; u , , -> :i a 

5 , 6-dimethyl-4- ( 4-f luorophenylamino) -2- ( 1-methyl-l ,2,3,4- 
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tetrahydroi8oquinolin-2-yl )pyrimidine hydrochloride; 
(R) -5 , 6-diinethyl-4- ( 4-fluorophenyl amino ) -2- ( 1-methyl- 1 , 2 , 
3, 4-tetrahydroiBoquinolin-2-yl)pyriinidine hydrochloride; 
( S ) -5 , 6-dimethyl-4- { 4-fluorophenyl amino ) -2 - { 1 -methyl- 1 , 2 , 
5 3, 4-tetrahydroisoquinolin.2-yl)pyrimidine hydrochloride; 
5 , 6-dimethyl-4- ( N-methylphenylamino ) -2- ( 1-methyl-l , 2,3,4- 
tetrahydroisoquinolin-2-yl )pyrimidine hydrochloride; 
( R ) -5 , 6-dimethyl - 4- ( N-methylphenylamino ) - 2 - ( 1 -methyl - 1,2, 
3,4-tetrahydroisoquinolin-2-yl)pyrimidine hydrochloride; 
:0 ( S ) -5 , 6-dimethy 1-4- { N-methylphenylamino ) -2- ( 1-methyl-l , 2 , 
3,4-tetrahydroi8oquinolin-2-yl)pyrimidine hydrochloride; 

5 , 6-dimethyl-4- ( 2-methyl-4-f luorophenylamino ) -2-(l, 2,3,4- 

tetrahydroisoquinolin-2-yl )pyrimidine hydrochloride; 

5 , 6-dimethyl- 4- ( 4-f luorophenylamino ) -2- (1,2,3, 4-tetrahydro 
5 isoquinolin-2-yl)pyriraidine hydrochloride; 

5 , 6-dimethyl-4- (N-methylphenylamino) -2- (1,2,3, 4-tetrahydro 

isoquinolin-2-yl )pyrimidine hydrochloride; 

5 , 6-dimethyl-4- ( 2 -methyl-4-f luorophenylamino ) -2- ( 7-methyl 

4 , 5, 6, 7-tetrahydrothieno[2 , 3-c]pyridin-6-yl )pyrimidine 
0 hydrochloride; 

5 , 6-dimethyl-2- ( 7-methyl-4 ,5,6, 7-tetrahydrothieno [ 2 , 3-c ] - 

pyridin- 6-yl ) -4- ( 4-f luorophenylamino )pyrimidine 

hydrochloride; 

5, 6-dimethyl-4-(N-methylphenylamino)-2-(7-methyl-4, 5, 6, 7- 
5 tetrahydrothieno[2, 3-c]pyridih-6-yl)pyrimidine 
hydrochloride; 

5-methyl-6-ethyl-4-(2-methyl-4-f luorophenylamino) -2- (1- 
methyl- 1 ,2,3, 4-tetrahydroisoquinolin-2-yl )pyrimidine 
hydrochloride; 

0 4-(2-methyl-4-f luorophenylamino) -2- (1-methyl-l, 2, 3, 4-tetra- 
hydroisoquinoiin-2-yl)cyclopenta[d]pyrimidine hydrochloride; 
2- ( 2-methyl-4-f luorophenylamino) -4- ( 1-methyl-l ,2,3, 4-tetra- 
hydroisoquinolin-2-yl)-5,6,7,8-tetrahydroquina2oline 
hydrochloride; and 

5 4- (2-methyl-4-f luorophenylamino) -2- ( 1,2, 3, 4-tetrahydroiso- 
quinolin-2-yl ) -5 , 6 , 7 , 8-tetrahydroquinazoline hydrochloride . 
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3 The compound of claim 1, wherein the 
pharma^eutically acceptable salts are hydrochlorides 
!ulfates, phosphates, nitrates, tartrates, fumarates, 
citrates, mesylates or acetates of the pyrimidine derxvatxve 

5 compounds of formulae (I-l) and (1-2). 

4 A process for preparing a pyrimidine derivative 
compound of formula (I-D, which comprises "-^^"^ a 
compound of formula(IV) with a compound of formula (V-1) or 

10 (V.2) to give a compound of formula(VI-l) ; and reactxng the 
IpLd of formula(VI-l, with a compound of formula(Vll, : 



con 



15 



(V-2) 

(V-1) 

(•V) 



20 



NHR 



25 



wherein A# B, R^/ 
defined in claim 1. 



(V») 



R^, Rs and are the same as 



5 The process of claim 4, wherein the reaction of 
the compound of formula (XV, with the compound of formula 
Tv lTor (V-2) is carried out in the presence of a solvent 

Led Vol the group consisting of --loromethane 
.cetone, acetonitrile and 
35 selected from the group consisting 
N,N-dimethylaniline and pyridine. 
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6. A process for preparing a pyrimidine derivative 
compound of formula (1-2)/ which comprises: hydrolyzing a 
compound of formula (IV) at its 4-position to give a compound 
of fonnula(VIII); reacting the compound of fonnula(Viii) 
5 with a compound of formula (V-1) or (V-2) to give a compound 
of formula (IX); chlorinating the compound of formula { IX) at 
its 4~position to give a compound of formula (vi-2); and 
then reacting the compound of formula (VI-2) with a compound 
of formula (VII): 

10 

CI 




15 


(IV) 


(V-1) 


(V-2) 




CI 




OH 


20 


(VI-2) 
OH 


(VII) 


(VIII) 




^-^^^ 






25 


(IX) 







wherein A, B, K^, R^/ R3/ R^f R5 and R^ are the same as 
defined in claim 1. 

30 

7. The process of claim 6, where the reaction of the 
compound of formula (VIII) with the compound of formula 
(V-l) or (V-2) is carried out in the presence of a solvent 
selected from the group consisting of dichloromethane, 
35 acetone, acetonitrile and dimethylf ormamide , and a base 
selected from the group consisting of triethylamine , 
N,N-dimethylaniline and pyridine. 
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8. Pyrimidine derivative compounds of formulae (Vl-1) 
and {VI-2): 



5 




(Vl-1) (V«-2) 

10 wherein and Rj are the same as defined in claim 1. 

9. A process for preparing a compound of formula 
(VI-1), which comprises reacting a compound of formula(IV) 
with a compound of formula (V-1) or (V-2): 

15 



20 




wherein R^, Rj and R^ are the same as defined in claim 1, 

10. The process of claim 9, wherein the reaction of 
25 the compound of formula (IV) with the compound of formula 

(V-1) or (V-2) is carried out in the presence of a solvent 
selected from the group consisting of dichloromethane, 
acetone, acetonitrile and dimethylf ormaraide, and a base 
selected from the group consisting of triethylamine, 
30 N,N-dimethylaniline and pyridine. 

11. A process for preparing a compound of formula 
(VI-2), which comprises: hydrolyzing a compound of 
formula(IV) at its 4-position to give a compound of 

35 formula(VIII) ; reacting the compound of formula( VIII ) with 
a compound of formula (V-1) or (V-2) to give a compound of 
formula (IX); and then chlorinating the compound of 
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formula (IX) at its 4-position: 



5 



10 




(IX) 

15 (VIII) ' • 

wherein R^, and R^ are the same as defined in claim 1. 

12. The process of claim 11, wherein the reaction of 
20 the compound of formula (VIII) with the compound of formula 

(V-1) or (V-2) is carried out in the presence of a solvent 
selected from the group consisting of dichloromethane, 
acetone, acetonitrile and dimethylformamide, and a base 
selected from the group consisting of triethylamine, 
25 N,N-dimethylaniline and pyridine. 

13. A pharmaceutical composition comprising a 
therapeutically effective amount of any of the pyrimidine 
derivative compounds of claim 1 and a pharmaceutical ly 

30 acceptable carrier. 
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